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(54) APPARATUS AND METHOD FOR SUBSTRATE TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a uniform 
treatment on a substrate by washing an outside walls of 
the circumference apparatuses of a substrate treatment 
apparatus. 

SOLUTION: The substrate treatment apparatus rotates 
a substrate W by an electric motor 6 while holding the 
substrate W on a spin-chuck 1. In a washing treatment 
process, pure water is supplied to the top and bottom 
faces of the substrate W from a pure water source 10. 
When a fixed time passes, a circumference guide 
member 30 is descended by an elevator 40 and then is 
located at the second height location LW. Pure water is 
applied from the circumference of the substrate W to 
the upper face 32a of the circumference guide member 
30. This pure water cleans up dirt on the outside wall of 
the circumference guide member 30 along the upper 
face 32a and a cylinder face 32b and then is collected in 
the second waste liquid tank 24b. 
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precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A substrate processing device which supplies a penetrant remover to a substrate and 
performs substrate treatment by a penetrant remover, comprising: 
Holding mechanism holding a substrate. 

A cleaning liquid supplying means which supplies a penetrant remover to a substrate held at said 
holding mechanism. 

A recovery passage which collects penetrant removers supplied from said cleaning liquid 
supplying means. 

A circumference guidance member which is allocated so that the circumference of a substrate 
held at said holding mechanism may be surrounded, catches a penetrant remover which 
disperses from a substrate in the side of a substrate held at said holding mechanism, and is led 
to said recovery passage, To said circumference guidance member, the periphery of a substrate 
so that it may be located up or may be located caudad, An ascending and descending means 
which makes it go up and down relatively said holding mechanism and said circumference 
guidance member, A control means which washes an external wall surface of a circumference 
guidance member with a penetrant remover which controlled said ascending and descending 
means, the periphery of a substrate raised an upper position from said circumference guidance 
member, supplied a penetrant remover on a substrate from said cleaning liquid supplying means, 
and flowed out of a periphery of a substrate. 

[Claim 2]A substrate processing device which is what said control means raises an ascending 
and descending means to timing specified beforehand in the substrate processing device 
according to claim 1, and supplies a penetrant remover from a cleaning liquid supplying means 
simultaneously. 

[Claim 3]A substrate processing device, wherein said control means changes an ascending and 
descending means from a downward position to an upper position during supply of a penetrant 
remover in the substrate processing device according to claim 1. 

[Claim 4]A substrate processing device which is a thing which said ascending and descending 
means makes go up and down said circumference guidance member in the substrate processing 
device according to claim 1 to 3. 

[Claim 5]In the substrate processing device according to claim 1 to 4, said holding mechanism, A 
substrate processing device rotating a substrate with which a penetrant remover was supplied 
by said driving means, shaking off a penetrant remover from a substrate, and performing an 
outflow from the periphery of a substrate of a penetrant remover when a rotational driving 
means which holds and rotates a substrate is provided and an external wall surface of a 
circumference guidance member is washed. 

[Claim 6]A substrate processing device which supplies a drug solution and a penetrant remover 
to a substrate in order, and processes a substrate, comprising: 
Rotation holding mechanism which holds and rotates a substrate. 

A cleaning liquid supplying means which supplies a penetrant remover to a substrate held at said 
rotation holding mechanism. 
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A drug solution feeding means which supplies a drug solution to a substrate held at said rotation 
holding mechanism. 

A recovery passage which collects said penetrant remover and drug solutions. 

A circumference guidance member which is allocated so that the circumference of a substrate 

held at said rotation holding mechanism may be surrounded, catches from a substrate a 

penetrant remover and a drug solution which were shaken off from a periphery in the side of a 

substrate held at said rotation holding mechanism, and is led to said recovery passage. 

The first height position where the periphery of a substrate and said circumference member 

counter. 

So that the periphery of a substrate may change the second height position in which it is located 
up from a circumference member, An ascending and descending means which makes it go up and 
down relatively said rotation holding mechanism and said circumference member, and a control 
means which changes the first height position and the second height position to inside at the 
time of washing processing which controls said ascending and descending means and supplies a 
penetrant remover from said cleaning liquid supplying means on a substrate. 

[Claim 7]A substrate processing device changing said control means to inside in the substrate 
processing device according to claim 6 in the second height position following on the first height 
position at the time of penetrant remover processing. 

[Claim 8]While being a substrate treating method which performs continuously a series of 
processings performed by a substrate unit within the same processing cup, supplying a penetrant 
remover to a substrate and performing washing processing to a substrate, rotating a substrate, A 
washing processing process which prevents scattering of a penetrant remover shaken off from a 
periphery of a substrate by a circumference guidance member allocated so that the 
circumference of a substrate might be surrounded, A substrate treating method locating a 
substrate up from a circumference guidance member in said washing processing process, and 
processing by making a penetrant remover shaken off from a substrate supply to an external wall 
surface of a circumference guidance member. 

[Claim 9]A substrate treating method, wherein said a series of processings include a chemical 
treatment process in which supply a drug solution to a substrate and a chemical treatment is 
performed to a substrate while rotating a substrate, in the substrate treating method according 
to claim 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the device and method which started the 
substrate processing device and disposal method which perform processing of necessary [, such 
as washing processing and a chemical treatment, ] where substrates, such as a glass substrate 
for liquid crystal displays and a semiconductor wafer, are held, especially were provided with the 
circumference [ substrate ] member for treating solution preventing scattering. 
[0002] 

[Description of the Prior Art]As this conventional kind of a substrate processing device, the 
device indicated by JP,9-330904,A, for example is explained with reference to drawing 9 . This 
substrate processing device is a device which performs a chemical treatment, washing 
processing, and a drying process to that order in the surface and rear surface of the substrate 
W, rotating the substrates W, such as a semiconductor wafer, in the level surface. This substrate 
processing device is provided with the rotation supporting plate 1 which holds the substrate W 
by a horizontal position. The rotation supporting plate 1 is a plate of a circle configuration in 
plane view, and two or more drive pins 2 which engage with the upper surface on the periphery 
edge of the substrate W, and support the substrate W are set up. This drive pin 2 has structure 
with the stage which pin top 2b supporting the substrate W of the cylindrical pin lower part 2a of 
a major diameter and a byway connected with one. 

[0003]The opening 1a is in the rotation center part of the rotation supporting plate 1, and the 
connecting lock of the cylinder axis 3 is carried out to this opening 1a. This cylinder axis 3 is 
connected with the motor 5 via the belt mechanism 4. The liquid nozzle 6 is allocated in 
accordance with the center of the cylinder axis 3, and the tip of this liquid nozzle 6 has faced 
the undersurface central part of the substrate W. The liquid nozzle 6 is selectively connected to 
a chemical supply source and a penetrant remover supply source. Free passage connection of 
the gap of the cylinder axis 3 and the liquid nozzle 6 is made at inert gas supply sources, such as 
nitrogen gas. 

[0004]The top rotor plate 7 is allocated so that it may counter in parallel with the rotation 
supporting plate 1 on both sides of the substrate W. Besides, the part rotor plate 7 is also a 
plate of a circle configuration in plane view like the rotation supporting plate 1 . Like the rotation 
supporting plate 1, the opening 7a is in the rotation center part of the top rotor plate 7, and the 
connecting lock of the cylinder axis 8 is carried out to this opening 7a. This cylinder axis 8 is 
connected with the output shaft of the motor 9. The liquid nozzle 10 is allocated in accordance 
with the center of the cylinder axis 8, and the tip of this liquid nozzle 10 has faced the upper 
surface central part of the substrate W. Like the case of the liquid nozzle 6, the liquid nozzle 10 
is also selectively connected to the chemical supply source and the penetrant remover supply 
source, and free passage connection of the gap of the cylinder axis 8 and the liquid nozzle 10 is 
made at the inert gas supply source. 

[0005]And the cup 1 1 which forms a processing chamber is allocated so that the rotation 
supporting plate 1 and the top rotor plate 7 which have been arranged in parallel up and down 
may be surrounded, and free passage connection of the exhaust pipe 12 is made at the pars 
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basilaris ossis occipitalis of this cup 11. During processing, the internal surface of this cup 11 
catches the drug solution and penetrant remover which disperse from the rotating substrate W, 
and guides the exhaust pipe 12. 

[0006]In the substrate processing device constituted as mentioned above, substrate treatment is 
performed like next. First, after the top rotor plate 7 has evacuated up, the substrate W is laid in 
the rotation supporting plate 1. This substrate W is supported with the drive pin 2. Then, the top 
rotor plate 7 descends even to the position (state of drawing 9 ) which counters the rotation 
supporting plate 1 . The motors 5 and 9 start in this state, it synchronizes, respectively and the 
rotation supporting plate 1 and the top rotor plate 7 are rotated. The torque is transmitted to 
the substrate W via the drive pin 2 with rotation of the rotation supporting plate 1 , and the 
substrate W rotates synchronizing with the rotation supporting plate 1 and the top rotor plate 7. 
If the number of rotations of the substrate W reaches a predetermined value, introducing inactive 
gas from the up-and-down openings 1a and 7a, a drug solution and a penetrant remover will be 
supplied to the order from the up-and-down liquid nozzles 6 and 10, and the surface and rear 
surface of the substrate W will be processed. After the chemical treatment of the substrate W 
and washing processing finish, only inactive gas is introduced rotating the substrate W and the 
drying process of the substrate W is performed. 

[0007]Thus, the substrate W is processed from a chemical treatment before a drying process in 
the flat treatment space S divided with the rotation supporting plate 1 and the top rotor plate 7. 
With inactive gas, the drug solution and penetrant remover which were supplied to the substrate 
W are driven away to the method of outside by the centrifugal force by rotation of the rotation 
supporting plate 1 and the top rotor plate 7, are discharged from the peripheral edge of the 
treatment space S, and are discharged from the exhaust pipe 12 which is open for free passage 
at the pars basilaris ossis occipitalis of the cup 1 1 . 

[0008] However, in the case of the conventional example which has such composition, there are 
the following problems. The great portion of mist of the dispersing treating solution is caught 
from the cup 1 1 formed so that a substrate might be surrounded, and it comes to be less than 
the circumference of a device. It was formed in the size which the drop which flies decreases 
the distance from the substrate W to the wall of the cup 1 1 , and falls, in order that the drop 
shaken off from the edge of the substrate W under processing might bound from the cup 1 1 etc. 
and might lessen that of ******. 

[0009] However, the rotation supporting plate 1 and the top rotor plate 7 are enlarged with 
major-diameter—izing of substrates, such as a semiconductor wafer in recent years. Therefore, 
when the whole device is miniaturized, there is a demand which makes the cup 1 1 small. On the 
other hand, major-diameter-ization of a substrate will increase the drop which has adhered on a 
substrate, for example in the early stages of the rotation drying process after washing 
processing. It was a factor which the drop which rebounds from the part and the cup 1 1 
increases, needs to enlarge the cup 1 1 further as the preventive measure, and checks the 
miniaturization of a device. 

[0010]It hits the internal surface of the cup 11, the part serves as misty state mist, and the 
treating solution which disperses from the substrate W which rotates during processing floats in 
the treatment space S. Although the mist of this treating solution should be essentially 
exhausted from the exhaust pipe 1 2, it was flowing backwards to the substrate W side by the 
convection of the air current in the lower part field of the rotation supporting plate 1 . Before 
long, the mist of the treating solution which dispersed in the exterior of the cup 1 1 adhered to 
other mechanism parts not only around the peripheral face of the cup 1 1 but the cup 1 1 , and 
caused a particles generation. Washing processing in particular of the peripheral face of the cup 
1 1 is not usually performed, but since it is difficult to remove easily because of the height of the 
viscosity when the treating solution which moreover adhered is a drug solution like resist, about 
the particle adhering to them, most is unremovable. 

[001 1]Even if it is a case where a drug solution is not used, the organic matter in the 
atmosphere of the space where a substrate processing device is arranged cannot be prevented 
from adhering to the cup 1 1 , but pollutants other than the drug solution of a resultant or 
hyperviscosity will also adhere to the cup 1 1. This affix serves as a pollution source and it 
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becomes a cause which is involved in at the time of a substrate drying process, and the particle 
on the substrate W increases. A result and the substrate W are polluted and the yield of a 
semiconductor device is reduced. 
[0012] 

[Problem(s) to be Solved by the Invention]In order to prevent such fault, washing of the 
processing cup is achieved by having from the former a device which washes a processing cup 
external wall surface. As this conventional kind of a substrate processing device, there is a 
device indicated by JP,1 1-21 9881, A, for example. When the treating solution in which this 
substrate processing device is supplied to the external wall surface of a cup by the processing 
liquid supplying means adheres, the external wall surface of a cup is washed by the cleaning 
means. Therefore, generating of the particle by the treating solution adhering to a cup is 
prevented. 

[001 3] However, it was a device conventionally which has the above-mentioned composition, and 
when the miniaturization of a device was attained further, there were the following problems. 
With the device, the space for arranging a cleaning means was conventionally needed for the 
peripheral part of a cup. The amount of consumption of the penetrant remover increased from 
the necessity of attaching and supplying a penetrant remover, and it was not economical. 
[0014]This invention was made in view of such a situation, and is ****. The purpose is to provide 
the substrate processing device and disposal method which can control especially adhesion of 
particle in a substrate and can raise the finishing precision of substrate treatment about the 
substrate processing device and disposal method which process by supplying a treating solution 
to a substrate, making it rotate. 

[0015] 

[The means for solving a technical problem, and its operation and effect] To achieve the above 
objects, the holding mechanism which this invention is a substrate processing device which 
supplies a penetrant remover to a substrate and performs substrate treatment by a penetrant 
remover, and holds a substrate, The cleaning liquid supplying means which supplies a penetrant 
remover to the substrate held at said holding mechanism, It is allocated so that the 
circumference of the recovery passage which collects the penetrant removers supplied from said 
cleaning liquid supplying means, and the substrate held at said holding mechanism may be 
surrounded, To the circumference guidance member which catches the penetrant remover which 
disperses from a substrate in the side of the substrate held at said holding mechanism, and leads 
it to said recovery passage, and said circumference guidance member, the periphery of a 
substrate so that it may be located up or may be located caudad, The ascending and descending 
means which makes it go up and down relatively said holding mechanism and said circumference 
guidance member, It is a substrate processing device possessing the control means which 
washes the external wall surface of a circumference guidance member with the penetrant 
remover which said ascending and descending means was controlled, the periphery of a 
substrate raised the upper position from said circumference guidance member, supplied the 
penetrant remover on the substrate from said cleaning liquid supplying means, and flowed out of 
the periphery of the substrate. 

[0016]An invention concerning claim 2 raises an ascending and descending means in the 
substrate processing device according to claim 1 to timing as which said control means was 
specified beforehand, and a penetrant remover is simultaneously supplied from a cleaning liquid 
supplying means. 

[0017]In an invention concerning claim 3, in the substrate processing device according to claim 
1, said control means changes an ascending and descending means from a downward position to 
an upper position during supply of a penetrant remover. 

[0018]Said ascending and descending means makes it go up and down said circumference 
guidance member in the substrate processing device according to claim 1 to 3, and an invention 
concerning claim 4 is **. 

[0019]In the substrate processing device according to claim 1 to 4, an invention concerning 
claim 5 said holding mechanism, When a rotational driving means which holds and rotates a 
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substrate is provided and an external wall surface of a circumference guidance member is 
washed, a substrate with which a penetrant remover was supplied is rotated by said driving 
means, a penetrant remover is shaken off from a substrate, and an outflow from the periphery of 
a substrate of a penetrant remover is performed. 

[0020]In a substrate processing device which an invention concerning claim 6 supplies a drug 
solution and a penetrant remover to a substrate in order, and processes a substrate, Rotation 
holding mechanism which holds and rotates a substrate, and a cleaning liquid supplying means 
which supplies a penetrant remover to a substrate held at said rotation holding mechanism, A 
drug solution feeding means which supplies a drug solution to a substrate held at said rotation 
holding mechanism, It is allocated so that the circumference of a recovery passage which 
collects said penetrant remover and drug solutions, and a substrate held at said rotation holding 
mechanism may be surrounded, A circumference guidance member which catches from a 
substrate a penetrant remover and a drug solution which were shaken off from a periphery in the 
side of a substrate held at said rotation holding mechanism, and is led to said recovery passage, 
So that the first height position where the periphery of a substrate and said circumference 
member counter, and the second height position in which the periphery of a substrate is located 
up from a circumference member may be changed, It is a substrate processing device possessing 
an ascending and descending means which makes it go up and down relatively said rotation 
holding mechanism and said circumference member, and a control means which changes the first 
height position and the second height position to inside at the time of washing processing which 
controls said ascending and descending means and supplies a penetrant remover from said 
cleaning liquid supplying means on a substrate. 

[0021 ]An invention concerning claim 7 changes said control means to inside in the substrate 
processing device according to claim 6 in the second height position following on the first height 
position at the time of penetrant remover processing. 

[0022]While being a substrate treating method which performs continuously a series of 
processings in which an invention concerning claim 8 is performed by a substrate unit, within the 
same processing cup, supplying a penetrant remover to a substrate and performing washing 
processing to a substrate, rotating a substrate, A washing processing process which prevents 
scattering of a penetrant remover shaken off from a periphery of a substrate by a circumference 
guidance member allocated so that the circumference of a substrate might be surrounded, It is a 
substrate treating method locating a substrate up from a circumference guidance member in said 
washing processing process, and processing by making a penetrant remover shaken off from a 
substrate supply to an external wall surface of a circumference guidance member. 
[0023]In the substrate treating method according to claim 8, an invention concerning claim 9 
includes a chemical treatment process in which supply a drug solution to a substrate and a 
chemical treatment is performed to a substrate, while said a series of processings rotate a 
substrate. 

[0024]The operation of this invention is as follows. In a substrate processing device of an 
invention concerning claim 1, it is held at holding mechanism and a substrate is processed. An 
ascending and descending means makes it go up and down holding mechanism and a 
circumference guidance member relatively. When washing an external wall surface of a 
circumference guidance member, the periphery of a substrate is raised to an upper position 
rather than a circumference guidance member, and a penetrant remover is supplied from a 
cleaning liquid supplying means on a substrate. A supplied penetrant remover flows from the 
periphery of a substrate, and is poured on a circumference guidance member of omission. As a 
result, as for a circumference guidance member, the external wall surface is washed by 
penetrant remover, and generating of particle is prevented. 

[0025]In a substrate processing device of an invention concerning claim 2, an ascending and 
descending means goes up and down to timing specified beforehand.As a result, washing of an 
external wall surface of a circumference guidance member by a penetrant remover is performed 
automatically. For example, it is attained by setting rise-and-fall timing of an ascending and 
descending means as a recipe of substrate treatment. 

[0026]In a substrate processing device of an invention concerning claim 3, the periphery of a 
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substrate is changed to an upper position from a circumference guidance member during washing 
processing of a substrate. That is, a penetrant remover needs separately by washing an external 
wall surface of a circumference guidance member, using a penetrant remover used for washing 
processing of a substrate as it is, and there is nothing. It is efficient in order to also wash a 
circumference guidance member using time under washing processing. 

[0027]In a substrate processing device of an invention concerning claim 4, the periphery of a 
substrate is arranged at an upper position of a circumference guidance member because a 
circumference guidance member goes up and down. As compared with holding mechanism going 
up and down, rain **** of a penetrant remover supplied on a substrate is always stabilized, and 
is performed because a circumference guidance member goes up and down. 
[0028]In a substrate processing device of an invention concerning claim 5, when a penetrant 
remover from the periphery of a substrate flows out, holding mechanism and a substrate rotate. 
That is, a penetrant remover is shaken off with a centrifugal force from a substrate, and is 
poured on a circumference guidance member. As a result, a penetrant remover fully pours into a 
circumference guidance member, and it is more fully washed. 

[0029]In a substrate processing device of an invention concerning claim 6, a substrate is 
processed in order of a drug solution and a penetrant remover. A substrate is changed to the 
second height position where the height position is located in the first height position where the 
periphery of a substrate counters with a circumference guidance member by an ascending and 
descending means, and the upper part. And the change is performed by control means during 
washing processing in a substrate. That is, a penetrant remover which is supplied to a substrate 
and flows out from the periphery in the periphery of a substrate being located above a 
circumference guidance member during washing processing of a substrate is poured on an 
external wall surface of a circumference guidance member. As a result, an external wall surface 
of a circumference guidance member is washed by penetrant remover, and generating of particle 
is prevented. It is not necessary to supply a penetrant remover separately by using a penetrant 
remover of a substrate, while it has been graceful. 

[0030]In a substrate processing device of an invention concerning claim 7, a change of a height 
position of the periphery of a substrate and a circumference guidance member is performed 
during washing processing of a substrate. And it is controlled in order of height located in the 
upper part from a state where a circumference guidance member counters the periphery of a 
substrate during washing processing. That is, in a contaminant in early stages of substrate 
washing processing, as for a penetrant remover included more mostly, scattering is prevented by 
a circumference guidance member and washing of a circumference guidance member is 
performed using a penetrant remover following it substrate washed. As a result, washing of an 
external wall surface of a circumference guidance member is performed good. 
[0031 ]In a substrate treating method of an invention concerning claim 8, making it rotate, a 
penetrant remover is supplied and a substrate is processed. In that case, a circumference 
guidance member is allocated so that the circumference of a substrate may be surrounded, and 
scattering of a penetrant remover shaken off from a substrate is prevented. A substrate is 
located up from a circumference guidance member in this washing down stream processing. This 
pours a penetrant remover shaken off from a substrate on an external wall surface of a 
circumference guidance member, and an external wall surface of a circumference guidance 
member is washed. As a result, generating of particle by an affix of an external wall surface of a 
circumference guidance member is prevented. 

[0032]As for a substrate, a chemical treatment is also performed in a substrate treating method 
of an invention concerning claim 9. That is, since an external wall surface of a circumference 
[ substrate ] member is washed by penetrant remover in a washing process even if scattering of 
a drug solution adheres to an external wall surface of a circumference guidance member, an 
external wall surface of a circumference guidance member is always pure. 
[0033] 

[Embodiment of the Invention] Below, this embodiment of the invention is described in detail with 
reference to an accompanying drawing. 

<1st example> drawing 1 is drawing of longitudinal section showing the composition of the 
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substrate processing device concerning one embodiment of this invention. This device is for 
performing the rotating process which used a drug solution and pure water for semiconductor 
wafer (substrate) W of the processing object. 

[0034]The substrate W is held by a horizontal position at the spin chuck 1 as a substrate holding 
means. This spin chuck 1 has the spin base 3 as a rotation supporting plate really attached to 
the upper bed of the axis of rotation 2 pivotable. The substrate attachment component 4 which 
holds the outer peripheral edge of the substrate W at three or more places is set up at equal 
intervals along with the periphery of the spin base 3 by the upper surface of the spin base 3. 
Below by drawing 1 , in order to avoid that a drawing becomes complicated, only the two 
substrate attachment components 4 are shown. 

[0035] Each substrate attachment component 4 is provided with the back face 4a which supports 
the outer peripheral edge of the substrate W from a lower part, and the guidance rising surface 
4b which regulates movement of the substrate W in contact with the peripheral end face of the 
substrate W supported by the back face 4a. 

[0036]When the interlocking linkage of the electrical motor 6 as a rotational driving means is 
carried out by the belt transmission mechanism 5 etc. to the lower end vicinity of the axis of 
rotation 2 and it drives the electrical motor 6 according to them to it, with the axis of rotation 2 
and the spin chuck 1 . The substrate W held at the spin chuck 1 is rotated by the circumference 
of the axis J of the perpendicular direction. 

[0037]The axis of rotation 2 comprises a tubed member which has hollow, the cleaning liquid 
supply pipe 7 penetrates to this centrum, and it is constituted so that a penetrant remover can 
be supplied near the center of rotation of the undersurface of the substrate W held at the spin 
chuck 1 from the penetrant remover feed zone 7a of that upper bed part. Free passage 
connection of the cleaning liquid supply pipe 7 is made at the piping 8. The base end of this 
piping 8 has branched, free passage connection of the chemical supply source 9 is made at one 
branch piping 8a, and free passage connection of the pure water supply source 10 is made at the 
branch piping 8b of another side. The switching valves 11a and 11b are formed in each branch 
piping 8a and 8b, and by switching opening and closing of these switching valves 11a and 11b, 
from the penetrant remover feed zone 7a, a drug solution and pure water are switched 
selectively and can be supplied now. 

[0038]The crevice between the internal surface of the centrum of the axis of rotation 2 and the 
external wall surface of the cleaning liquid supply pipe 7 serves as the gas feed path 1 2. Free 
passage connection of this gas feed path 12 is made via the piping 14 in which the switching 
valve 13 was formed at the gas supply source 15,It is constituted so that pure gases, such as 
pure air and pure inactive gas (nitrogen gas etc.), can be supplied to the space between the spin 
base 3 and the undersurface of the substrate W from the gas supply part 1 2a of the upper bed 
part of the gas feed path 1 2. 

[0039]The axis of rotation 2, the belt transmission mechanism 5, the electrical motor 6, etc. are 
accommodated in the cylindrical casing 1 6 provided on the base member 20 as a bottom plate of 
this substrate processing device. 

[0040]The base member 20 is an approximate circle board-like, it receives in the circumference 
of the casing 16 on the upper surface, and the member 21 is attached fixed. The cylindrical 
diaphragms 22a and 22b are set up by the receptacle member 21, and the 1st anchor ring-like 
effluent tub 24a and the 2nd effluent tub 24b are respectively formed in it by plane view of these 
diaphragms 22a and 22b and the external wall surface of the casing 1 6. The space between the 
external wall surface of the casing 16 and the internal surface of the inside diaphragm 22a is the 
1st effluent tub 24a that serves as exhaust air, and the space between the external wall surface 
of the inside diaphragm 22a and the internal surface of the outside diaphragm 22b is the 2nd 
effluent tub 24b. 

[0041 ]The 1st discharge port 28a by which free passage connection was made provides in the 
recovery drain 27 at the pars basilaris ossis occipitalis of the 1 st effluent tub 24a, and it is 

Free passage connection is made and this 1st discharge port 28a functions also on an 
exhaust duct also as an exhaust port, and it is constituted so that the gas in the 1st effluent tub 
24a may also be attracted from the 1st discharge port 28a. The 2nd discharge port 28b by which 
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free passage connection was made is formed in the abandonment drain 29 at the pars basilaris 
ossis occipitalis of the 2nd effluent tub 24b. 

[0042]Below by drawing 1 f in order to avoid that a drawing becomes complicated, each 
diaphragms 22a and 22b and the circumference guidance member 30 (splash guard) mentioned 
later show only sectional shape. And the structure of this base member 20 is equivalent to the 
processing cup of this substrate processing device. 

[0043]The tubed circumference guidance member 30 which has shape symmetrical with 
abbreviated rotation to the axis J is formed above the 1 st and 2nd effluent tub 24a and 24b, 
enabling free rise and fall so that the circumference of the periphery of the substrate W held by 
the spin chuck 1 and it may be surrounded. Next, drawing 2 is also referred to and the 
circumference guidance member 30 is explained. Drawing 2 is the whole circumference guidance 
member 30 perspective view. The circumference guidance member 30 is supported by the rising 
and falling mechanism 40 via the support member 41 in the external wall surface. This rising and 
falling mechanism 40 goes up and down by driving the motor which is not illustrated, and the 
circumference guidance member 30 goes up and down it to the spin chuck 1 in connection with 
this. And as shown in drawing 3 , it is constituted so that this rise-and-fall control may be 
performed by the control section 50. 

[0044]The circumference guidance member 30 has an internal surface which has shape 
symmetrical with rotation to the axis J. The inside 31 of a recovery proposal of the shape of a 
character of ** is formed in this internal surface for the section of the inclined planes 31a and 
31b formed in two places of the upper part.In the lower end part inside [ 31 ] a recovery 
proposal, the vertical sections 33a and 33b stand in a row. Each vertical sections 33a and 33b 
are connected by that upper bed, and the circular slot 36 is formed in this joining segment 
between the vertical section 33a and the vertical section 33b at the circumferencial direction. 
While this slot 36 is inserted in the diaphragm 22a, the circumference guidance member 30 is 
arranged so that the vertical section 33a may be inserted in the 1st effluent tub 24a and the 
vertical section 33b may be inserted in the 2nd effluent tub 24b. 

[0045]When the inside 31 of a recovery proposal is located in the height position (first height 
position HW) of the substrate W with which this inside 31 of a recovery proposal was held at the 
spin chuck 1, It is a part for the penetrant remover shaken off from the rotating substrate W 
being caught in the inclined planes 31a and 31b, being led to the 1st effluent tub 24a along with 
the inside 31 of a recovery proposal, and the vertical section 33a, and carrying out an effluent 
from the 1 st discharge port 28a. 

[0046]In this device, the inside 31 of a recovery proposal, the vertical section 33a, the 1st 
effluent tub 24a, and the 1st discharge port 28a are used for recovery of a penetrant remover, 
and are collected and reused to the recovery tank which is not illustrated through the recovery 
drain 27 from the 1st discharge port 28a. And in this example, the 1st effluent tub 24a and 1st 
discharge port 28a are equivalent to the recovery passage of the penetrant remover of this 
invention. 

[0047]On the other hand, the upper surface 30a which consists of an inclined plane formed so 
that a path might become small is formed in it, so that it goes to the part by the side of the 
upper part of the circumference guidance member 30 up, and in the lower end side of this upper 
surface 30a, the vertical cylinder side 30b stands in a row. The inclined plane 30c which inclines 
in the spin-chuck 1 side is formed, and the lower end of the cylinder side 30a stands in a row in 
the vertical section 33b in the lower end. Therefore, the external wall surface of the 
circumference guidance member 30 is formed of the upper surface 30a, the cylinder side 30b, 
the inclined plane 30c, and the peripheral face of the vertical section 33b. 
[0048]And when the circumference guidance member 30 is located in the height position (the 
second height position LW) where the periphery of the substrate W mentioned later is located 
above the circumference guidance member 30, The penetrant remover poured from the rotating 
substrate W will be caught on the upper surface 30a, and will be led to the 2nd effluent tub 24b 
along the cylinder side 30b, and an effluent will be carried out from the 2nd discharge port 28b. 
In this device, waste fluid is discarded through the abandonment drain 29 from the 2nd discharge 
port 28b. 
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[0049]Next, in this example device, while the sliding direction position of the spin chuck 1 is 
always kept constant, the circumference guidance member 30 goes up and down it if needed. 
The first height position (HW) that specifically catches the penetrant remover shaken off in the 
side from the substrate W which the circumference guidance member 30 is held at the spin 
chuck 1, and rotates inside [ 31 ] a recovery proposal, It goes up and down selectively in two 
steps of height with the second height position (LW) that catches the penetrant remover which 
flows out of the periphery of the substrate W similarly held at the spin chuck 1, and is poured on 
the upper surface 30a. 

[0050]The above-mentioned rise and fall movement of the circumference guidance member 30 is 
performed by the rising and falling mechanism 40. The rising and falling mechanism 40 is provided 
with 1 shaft-orientations drive mechanism (not shown) of common knowledge of a ball screw 
etc., and it constitutes it from your making it go up and down the support member 41 with this 1 
shaft-orientations drive mechanism so that you may make it go up and down the circumference 
guidance member 30 between the first height position (HW) of the above, and the second height 
position (LW). In the height position of the rising and falling mechanism 40 corresponding to each 
height position of the circumference guidance member 30. The sensor for rise-and-fall detection 
which comprises a reflection type photosensor (neither is illustrated) etc. is allocated, and based 
on the detecting signal from these sensors, drive controlling of the motor is carried out, and it is 
constituted so that the circumference guidance member 30 may make it located in each height 
position. 

[0051 ]It returns to drawing 1 and the atmosphere blocking member 60 which has an opening in 
the central part is arranged above the spin chuck 1. This atmosphere blocking member 60 is 
really attached to the lower end part of the tubed supporting spindle 61 which has a path smaller 
than the path R of the opening 32 of the circumference guidance member 30, and has hollow a 
little more greatly than the path of the substrate W pivotable. 

[0052]The supporting spindle 61 is supported by the suspension arm 62, enabling free rotation. 
The driven pulley 63 is really attached to the supporting spindle 61 pivotable. It is built over the 
endless belt 66 between the driven pulley 63 and the main driving belt pulley 65 connected with 
the driving shaft of the motor 64, and by driving the motor 64, it is constituted so that the 
atmosphere blocking member 60 may rotate to the circumference of the axis J of the 
perpendicular direction with the supporting spindle 61. 

[0053]The suspension arm 62 goes up and down with the attachment-and-detachment 
mechanism 67, and it is constituted so that the atmosphere blocking member 60 may attach and 
detach to the spin chuck 1 by rise and fall of this suspension arm 62. the alienation separated 
from the upper surface of the adjacent position where the atmosphere blocking member 60 
approaches to the upper surface of the substrate W held at the spin chuck 1 in this device, and 
the substrate W with which the atmosphere blocking member 60 was held at the spin chuck 1 to 
the upper part — it is constituted so that it can go up and down between positions. The 
attachment-and-detachment mechanism 67 in which such ****** is realized comprises a 
mechanism using a screw axis etc., or an air cylinder like the rising and falling mechanism 40. 
And as shown in drawing 3 , it is constituted so that this attachment-and-detachment control 
may also be performed by the control section 50. 

[0054]It returns to drawing 1 , and the cleaning liquid supply pipe 70 penetrates to the opening of 
the center of the atmosphere blocking member 60, and the centrum of the supporting spindle 61, 
and it is constituted so that a penetrant remover can be supplied near the center of rotation of 
the upper surface of the substrate W held at the spin chuck 1 from the penetrant remover feed 
zone 70a of the lower end part. Free passage connection of the cleaning liquid supply pipe 70 is 
made at the piping 71. The base end of this piping 71 has branched, free passage connection of 
the chemical supply source 9 is made at one branch piping 71a, and free passage connection of 
the pure water supply source 10 is made at the branch piping 71b of another side. The switching 
valves 72a and 72b are formed in each branch piping 71a and 71b, and by switching opening and 
closing of these switching valves 72a and 72b, from the penetrant remover feed zone 70a, a drug 
solution and pure water are switched selectively and can be supplied now. 

[0055]The crevice between the internal surface of the opening of the center of the atmosphere 
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blocking member 60 and the internal surface of the centrum of the supporting spindle 61, and the 
external wall surface of the cleaning liquid supply pipe 70 serves as the gas feed path 73. Free 
passage connection is made via the piping 75 in which the switching valve 74 was formed at the 
gas supply source 15, and this gas feed path 73 is constituted so that a pure gas can be supplied 
to the space between the atmosphere blocking member 60 and the upper surface of the 
substrate W from the gas supply part 73a of the lower end part of the gas feed path 73. 
[0056]The electrical motor 6 for drawing 3 being a block diagram showing the composition of the 
control system of this device, and carrying out the roll control of the spin chuck 1, The motor 64 
for [ of the atmosphere blocking member 60 ] carrying out a roll control, and the switching valves 
11a, 11b, 13, 72a, 72b, and 74 for carrying out supply control of the drug solution from the 
penetrant remover feed zones 7a and 70a, pure water, and a gas, The composition for controlling 
the rising and falling mechanism 40 for carrying out rise-and-fall control of the circumference 
guidance member 30 and the attachment-and-detachment mechanism 68 for carrying out 
attachment-and-detachment control of the atmosphere judgment member 60 is shown. The 
output signal from the sensor which detects that the circumference guidance member 30 was 
located in each height (LW, HW) is given to the control section 50, and the control section 50 
controls the rising and falling mechanism 40 based on the output of these sensors, It is 
controlling to make it located in the height (LW, HW) of a request of the circumference guidance 
member 30. And the cleaning condition according to the substrate W is beforehand stored in the 
control section 50 as a washing program (called a recipe ****), and said each part is controlled 
according to the washing program of each substrate W of every. This control section 50 is 
equivalent to the control means of this invention. The directions part 51 used in order to choose 
a desired thing further out of creation and change of a washing program, and two or more 
washing programs is connected to the control section 50. 

[0057]Next, operation of the device which has the above composition is explained with reference 
to drawing 4 (a) thru/or drawing 4 (c). The state of delivering the substrate W to the spin chuck 
1 is shown, drawing 4 (b) shows the state of a chemical treatment and washing processing, and, 
as for drawing 4 (a), drawing 4 (c) shows the state of washing processing of the external wall 
surface of a substrate and a circumference guidance member, and a substrate drying process. 
As an example, plating treatment is carried out to that upper surface, and the substrate W is 
explained as a thing aiming at performing processing which etches and removes an about several 
millimeters periphery on top with this device. 

[0058]It outlines below that the whole down stream processing flows. First, the washing program 
according to the predetermined substrate W is chosen from the directions part 51, and is 
executed, the control section 50 controlling the attachment-and-detachment mechanism 67, and 
raising the atmosphere shielding member 60, when carrying in the unsettled substrate W to the 
spin chuck 1 , as that is right, then it is shown in drawing 4 (a) — alienation — you make it 
located in a position and the interval between the atmosphere blocking member 60 and the spin 
chuck 1 is extended. In connection with this, the atmosphere shielding member 60, the cleaning 
liquid supply pipe 70, various kinds of piping 71 which are provided in relation to this, etc. go up. 
And the rising and falling mechanism 40 is controlled, the circumference guidance member 30 is 
located in the second height position (LW), and the spin chuck 1 is located above the 
circumference guidance member 30. In this way, the carryingHn course of the substrate W is 
secured between the atmosphere shielding member 60 and the spin base 3. 
[0059]In this state, the substrate transfer robot which does not illustrate hands over the 
unsettled substrate W to the spin chuck 1 . The spin chuck 1 holds the received substrate W. A 
substrate transfer robot's substrate maintenance hand enters in the spin chuck 1 , sets the 
unsettled substrate W on the substrate attachment component 4, and evacuates out of the spin 
chuck 1 after that. In this process, the substrate W is dropped by the guidance rising surface 4b 
of the substrate support member 4 as mentioned above to the back face 4a. 
[0060]Then, after the receipt of the substrate W finishes, as shown in drawing 4 (b), the control 
section 50, the alienation which shows the atmosphere blocking member 60 with a dashed dotted 
line — the circumference guidance member 30 is gone up and located in the first height position 
(HW) with a position, and the inside 31 of a recovery proposal of the circumference guidance 
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member 30 is located in the height which counters the periphery of the substrate W held at the 
spin chuck 1 . 

[0061 ]The control section 50 gives a driving control signal, and rotates the motor 6. By this, the 
axis of rotation 2 will rotate and the spin base 3 currently fixed to the axis of rotation 2 will 
rotate in one to the circumference of the vertical-axis core J which passes along the center. 
Therefore, the substrate W currently held in the spin base 3 is in the state held horizontally, and 
will rotate to the circumference of the vertical-axis core J which passes along a center mostly. 
[0062]Subsequently, in this state, the control section 50 supplies a drug solution to the 
undersurface of the substrate W from the penetrant remover feed zone 7a, and starts the 
chemical treatment process of this invention. That is, the etching reagent as a drug solution for 
washing is made to breathe out by carrying out Kaisei of the switching valve 11a from the 
penetrant remover feed zone 7a of the cleaning liquid supply pipe 7. Thereby, an etching reagent 
is supplied from point-blank range towards the center of the undersurface of the substrate W. 
Since the supplied etching reagent is led to the method side of the outside of a turning radius 
direction by the centrifugal force accompanying rotation of the substrate W, chemical washing 
can be everywhere performed to the whole region of the undersurface of the substrate W as a 
result. The etching reagent which was transmitted in the undersurface of the substrate W and 
went to the undersurface periphery creeps up on the upper surface of the substrate W, and 
processes a periphery on top. 

[0063]The drug solution which is shaken off from the periphery of the substrate W which rotates 
in the case of this chemical treatment, and disperses around, It will be caught inside [ 31 ] a 
recovery proposal, and will be led to the 1st effluent tub 24a along with the inclined planes 31a 
and 31b and the vertical section 33a, an effluent will be carried out from the 1st discharge port 
28a, and it will be collected by the recovery tank through the recovery drain 27. Since the 
atmosphere cutoff plate 60 has estranged from the substrate W at this time, it prevents a drug 
solution dispersing and adhering to the atmosphere cutoff plate 60. 

[0064]As an etching reagent supplied to the substrate W from the chemical supply source 9, For 
example, HF, BHF (rare fluoric acid), H 3 P0 4 , HN0 3 , HF+H 2 0 2 (fluoric acid filtered water), 

H 3 P0 4 +H 2 0 2 (phosphoric acid filtered water), H 2 S0 4 +H 2 0 2 (sulfuric peroxide mixture), 

HCI+H 2 0 2 (ammonia peroxide mixture), Organic alkali, such as H 3 P0 4 +CH 3 COOH+HN0 3 , iodine + 

ammonium iodide, organic acid of an oxalic acid system or a citrate system, TMAH 
(tetramethylammonium hydroxide), and Kolin, can be illustrated. 

[0065]Some drug solutions which dispersed from the substrate W and were equivalent to the 
inside 31 of a recovery proposal serve as mist, and it will float. However, in this device, since the 
center portion of the circumference guidance member 30 is closed by the spin base 3 by which 
prescribed interval partition ****** was carried out from the undersurface of the substrate W, In 
the space inside the internal surface of the circumference guidance member 30. A gas will flow 
from the circular slit 80 between the internal surface of the circumference guidance member 30, 
and the spin base 3, The rate of flow of the gas which flows from the crevice 80, flows down the 
circumference of the substrate W and the spin base 3, and flows into the 1st discharge port 28a 
of the lower part of the spin chuck 1 becomes comparatively quick, and a gaseous convection 
becomes difficult to occur in the lower part space of the spin chuck 1. Since the air current 
which flows down the circumference of the substrate W will achieve the duty of an air curtain, it 
is also controlling the mist of the drug solution which floats to the exterior of the air curtain 
flowing into the substrate W side inside the air curtain. Since an air current flows also into the 
1st effluent tub 24a, it is washed away by the mist of the drug solution which floats to the 
circumference guidance member 30 neighborhood according to the air current in the 1st 
processing tub 24a. Therefore, it can control that the mist of a drug solution carries out the 
reattachment to the substrate W. 

[0066]Since the circumference guidance member 30 is arranged so that the substrate W held at 
the inside 31 of a recovery proposal and the spin chuck 1 of the circumference guidance 
member 30 may fully be detached, the inconvenience that the rebound phenomenon of the drug 
solution from the circumference guidance member 30 adheres to the substrate W cannot get up 
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easily, either. Therefore, the reattachment of the drug solution to the substrate W can be 
controlled suitably. 

[0067]Progress of predetermined chemical washing processing time will suspend supply of the 
etching reagent from the penetrant remover feed zone 7a. Then, as the solid line of drawing 4 (b) 
shows, the control section 50 controls the attachment-and-detachment mechanism 67, and 
drops the atmosphere blocking member 60. The atmosphere blocking member 60 is led to the 
adjacent position close to the spin base 3 by this, and the atmosphere blocking member 60 has 
the substrate W and a predetermined crevice, and will counter. While closing the valve 11a for 
opening and closing with this state and ending a chemical treatment process, Kaisei of the valves 
1 1b and 72b for opening and closing is carried out. 

[0068]By this, from the penetrant remover feed zones 7a and 70a, pure water will be supplied 
towards the center of the upper and lower sides of the substrate W as a penetrant remover. 
Therefore, the washing processing process which washes out the drug solution which supplied 
pure water to up-and-down both sides of the substrate W from the penetrant remover feed 
zones 7a and 70a, and has adhered to the substrate W with pure water is performed. In this way, 
the washing processing process for flushing the etching reagent which exists in the upper and 
lower sides of the substrate W after a chemical treatment process is performed. Otherwise as a 
penetrant remover, they may be ozone water, electrolytic ion water, etc. 

[0069]The control section 50 gives a common driving control signal, and carries out synchronous 
rotation of the motors 6 and 64. However, the motors 6 and 64 rotate to a counter direction 
mutually. The up-and-down axes of rotation 2 and 61 will rotate in the same direction by this, 
and the atmosphere blocking member 60 and the spin base 3 which are being fixed to these axes 
of rotation 2 and 61 will carry out synchronous rotation in one at the circumference of the 
vertical-axis core J which passes along each center. Therefore, the substrate W currently held 
in the spin base 3 is in the state held horizontally, and will rotate to the circumference of the 
vertical-axis core J which passes along a center mostly. 

[0070]The waste fluid (pure water with which the drug solution was mixed) which is shaken off 
from the periphery of the substrate W which rotates in the case of this washing processing 
process, and disperses around, It is caught inside [ 31 ] a recovery proposal like a chemical 
treatment process, and is led to the 1st effluent tub 24a along with the inclined parts 31a and 
31b and the vertical section 33a, and an effluent will be carried out and it will be collected from 
the 1st discharge port 28a. Although some waste fluid which dispersed from the substrate W and 
was equivalent to the inside of a recovery proposal serves as mist and it floats, the 
reattachment of the waste fluid to the substrate W can be suitably controlled by the same 
operation as the case of a chemical treatment. 

[0071]Namely, since the center portion of the opening 32 of the circumference guidance member 
30 is closed by the atmosphere blocking member 60 by which prescribed interval partition 
****** was carried out from the upper surface of the substrate W, In the space inside the 
internal surface of the circumference guidance member 30. A gas will flow from the circular slit 
81 between the internal surface of the circumference guidance member 30, and the atmosphere 
blocking member 60, The rate of flow of the gas which flows from the crevice 81, flows down the 
circumference of the substrate W and the spin base 3, and flows into the 1st discharge port 28a 
of the lower part of the spin chuck 1 becomes comparatively quick, and a gaseous convection 
becomes difficult to occur in the lower part space of the spin chuck 1 . Therefore, it can control 
that the mist of a penetrant remover carries out the reattachment to the substrate W, and 
dispersing on the outside of the circumference guidance member 30. 

[0072]When predetermined time passes during washing processing, as shown in drawing 4 (c), the 
control section 50, The rising and falling mechanism 40 is controlled continuing washing 
processing, it descends to the second height position (LW), the circumference guidance member 
30 is located, and the substrate W held at the spin chuck 1 is located up from the circumference 
guidance member 30. At this time, the penetrant remover supplied to the substrate W upper 
surface is shaken off by rotation of the substrate W, flows out from the periphery of substrate W, 
and is poured on the upper surface 30a of the circumference guidance member 30. as shown in 
drawing 5 , the undersurface of the substrate W is slighter than the upper bed edge of the 
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circumference guidance member 30 — ** — ****** — it is located up and the pure water 
shaken off from the upper and iower sides of the substrate W is led to the upper surface 30a of 
the circumference guidance member 30. This pure water to pour will flow down over the upper 
surface 30a, and will be led to the 2nd effluent tub 24b, and an effluent will be carried out from 
the 2nd discharge port 28b, and it will be discarded through the abandonment drain 29. Under the 
present circumstances, the garbage and mist adhering to the external wall surface of the 
circumference guidance member 30 will be flushed by the degree of this washing processing 
process with pure water, and a pure state is maintained. 

[0073]After pure water is supplied only the fixed time which the circumference guidance member 
30 defined beforehand in the state of the second height position (LH), the control section 50 
closes the valves 11b and 72b for opening and closing, and ends a washing process. Next, the 
control signal for carrying out the high velocity revolution of the motors 6 and 64 is given. 
Thereby, rotation of the substrate W is accelerated and the liquid component of the surface is 
shaken off by a centrifugal force. In this way, a drying process is performed. 
[0074]The control section 50 carries out Kaisei of the valves 1 3 and 74 for opening and closing, 
and makes nitrogen gas supply to the upper and lower sides of the substrate W from the gas 
supply parts 12a and 73a in the case of this drying process. Since the air of the space of the 
restricted small volume between the atmosphere blocking member 60 and the spin base 3 is 
promptly replaced by nitrogen gas by this, an undesirable oxide film does not grow up to be the 
upper and lower sides of the substrate W after washing processing. 

[0075]after the end of a drying process, the control section 50 stops rotation of the motors 6 
and 64, and is further shown in drawing 4 (a) — as — the attachment-and-detachment 
mechanism 67 — the atmosphere blocking member 60 — upper alienation — a position is raised. 
In this state, a substrate transfer robot will receive the substrate [ finishing / washing and a 
drying process ] W from the substrate attachment component 4, and will take out out of the spin 
chuck 1 . Therefore, the rotating process to the one substrate W is ended. 
[0076]As mentioned above, according to the above-mentioned example, this substrate 
processing device is a device which processes to the surface and rear surface of the substrate 
W, rotating the substrates W, such as a semiconductor wafer, in the level surface. The rising and 
falling mechanism 40 makes it this substrate processing device go up and down the 
circumference guidance member 30 to the spin base 3. When washing the external wall surface 
of the circumference guidance member 30, the periphery of substrate W is raised to an upper 
position rather than the circumference guidance member 30, and pure water is supplied from the 
penetrant remover feed zone 7a on the substrate W. The supplied pure water flows out from the 
periphery of substrate W, and is poured on the external wall surface of the circumference 
guidance member 30. As a result, as for the circumference guidance member 30, the external 
wall surface is washed by pure water, and generating of particle is prevented. 
[0077]The atmosphere blocking member 60 may not be rotated if needed in the case of the 
processing using pure water, and a gas may be made to supply from the gas supply parts 1 2a and 
73a. 

[0078]As mentioned above, although one embodiment of this invention was described, this 
invention can also carry out a circumference guidance member with other gestalten. 
<2nd example> drawing 6 is drawing of longitudinal section showing the composition of the 
substrate processing device concerning the 2nd example. About the same composition as the 
1 st example, a same sign is given and explanation is omitted. This device of the 2nd example is 
for performing the rotating process which used a drug solution and pure water for semiconductor 
wafer (substrate) W of the processing object, separated a drug solution and waste fluid and is 
provided with the function which carries out an effluentTherefore, it is the example provided 
with the thing of a different structure from the thing of the example of drawing 1 as the 
circumference guidance member 30. 

[0079]The circumference guidance member 300 is provided with the same inside 310 of a 
recovery proposal as the 1st example, and, specifically, the vertical section 330a and the inside 
370 of a change proposal stand in a row in the lower end part. While the circular slot 360 is 
formed between the vertical section 330a and the inside 370 of a change proposal and this slot 
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360 is inserted in the diaphragm 22a by the circumference guidance member 300, the inside 370 
of a change proposal is arranged at it so that it may be inserted in the 2nd effluent tub 24b. 
[0080]The upper surface 300a which consists of an inclined plane formed so that a path might 
become small is formed in it, so that it goes to the part by the side of the upper part of the 
circumference guidance member 300 up, and in the lower end side of this upper surface 300a, 
the vertical cylinder side 300b stands in a row. The cylinder side 300b forms the wall surface of 
the outside inside [ 370 ] a change proposal. Therefore, the external wall surface of the 
circumference guidance member 300 is formed of the upper surface 300a and the cylinder side 
300b. 

[0081 ]The slant face 370a which curved up is formed, and when this slant face 370a separates 
and collects a drug solution and waste fluid, the inside inside [ 370 ] a change proposal will catch 
waste fluid, and will lead it to the 2nd effluent tub 24b along the slant face 370a. 
[0082]And when the circumference guidance member 300 is located in the height position (the 
second height position LW) where the periphery of the substrate W mentioned later is located 
above the circumference guidance member 300, The waste fluid poured from the rotating 
substrate W will be caught on the upper surface 300a, and will be led to the 2nd effluent tub 24b 
along the cylinder side 300b, and an effluent will be carried out from the 2nd discharge port 28b. 
In this device, waste fluid is discarded through the abandonment drain 29 from the 2nd discharge 
port 28b. 

[0083]Since the composition of others on the base member 20 and the supply route of a drug 
solution and pure water are the same as that of the example mentioned above, they attach 
drawing 1 and identical codes and omit the explanation. 

[0084]In this example device, while the sliding direction position of the spin chuck 1 is always 
kept constant, the circumference guidance member 300 goes up and down it if needed. The first 
height position (HW) that catches the drug solution shaken off in the side from the substrate W 
which the circumference guidance member 300 is held at the spin chuck 1, and rotates inside 
[ 310 ] a recovery proposal, and specifically leads it to the 1st effluent tub 24a, The third height 
position (HW2) in which it is located up from the first height position (HW) that catches the 
penetrant remover similarly shaken off from the substrate W in the side inside [ 370 ] the change 
proposal of the circumference guidance member 300, and leads it to the 2nd effluent tub 24b, It 
goes up and down selectively the penetrant remover which flows out of the periphery of the 
substrate W similarly held at the spin chuck 1, and is poured in the second height position (LW) 
caught on the upper surface 300a, and the height of the three-stage of **. 
[0085]Operation of the device which has the above composition is explained with reference to 
drawing 7 (a) thru/or drawing 7 (c). Drawing 7 (a) shows the state of a chemical treatment, 
drawing 7 (b) shows the state of washing processing, and drawing 7 (c) shows the state of 
washing processing of the external wall surface of a substrate and a circumference guidance 
member, and a substrate drying process. 

[0086]It outlines below that the whole down stream processing flows. First, the unsettled 
substrate W is carried in to the spin chuck 1. Next, as shown in drawing 7 (a), a chemical 
treatment is performed for the circumference guidance member 300 like the 1st example in the 
1 st height position (HW). 

[0087]The drug solution which is shaken off from the periphery of the substrate W which rotates 
in the case of this chemical treatment, and disperses around, It will be caught inside [ 310 ] a 
recovery proposal, and will be led to the 1st effluent tub 24a along with the vertical section 330a, 
an effluent will be carried out from the 1st discharge port 28a, and it will be collected by the 
recovery tank through the recovery drain 27. 

[0088] Progress of predetermined chemical washing processing time will suspend supply of the 
etching reagent from the penetrant remover feed zone 7a. Next, the control section 50 carries 
out Kaisei of the valves 11b and 72b for opening and closing while it closes the valve 11a for 
opening and closing and ends a chemical treatment process. By this, from the penetrant remover 
feed zones 7a and 70a, pure water will be supplied towards the center of the upper and lower 
sides of the substrate W. 

[0089]Simultaneously, as the solid line of drawing 7 (b) shows, the control section 50 controls 
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the rising and falling mechanism 67, and raises the circumference guidance member 300. By this, 
the slant face 370a inside [ 370 ] a change proposal has the substrate W and a predetermined 
crevice, and the circumference guidance member 300 will counter. 

[0090] By this, from the penetrant remover feed zones 7a and 70a, pure water will be supplied 
towards the center of the upper and lower sides of the substrate W. Therefore, the washing 
processing process which washes out the drug solution which supplied the penetrant remover to 
up-and-down both sides of the substrate W from the penetrant remover feed zones 7a and 70a, 
and has adhered to the substrate W with pure water is performed. 

[0091 ]The waste fluid (pure water with which the drug solution was mixed) which is shaken off 
from the periphery of the substrate W which rotates in the case of this washing processing, and 
disperses around, It will be caught on the slant face 370a inside [ 370 ] a change proposal, and 
will be led to the 2nd effluent tub 24b along this slant face 370a, an effluent will be carried out 
from the 2nd discharge port 28b, and it will be discarded through the abandonment drain 29. 
[0092]When predetermined time passes during washing processing, as shown in drawing 7 (c), the 
control section 50, The rising and falling mechanism 40 is controlled continuing washing 
processing, it descends to the second height position (LW), the circumference guidance member 
300 is located, and the substrate W held at the spin chuck 1 is located up from the 
circumference guidance member 300. At this time, the pure water supplied to the substrate W 
upper surface is shaken off by rotation of the substrate W, flows out from the periphery of 
substrate W, and is poured on the upper surface 320a of the circumference guidance member 
300. Under the present circumstances, the garbage and mist adhering to the external wall 
surface of the circumference guidance member 300 will be flushed by the degree of this washing 
processing process with pure water, and a pure state is maintained. 

[0093]This pure water to pour flows down over the upper surface 30a, like the pure water by 
which separate recovery is caught and carried out by the above-mentioned washing processing 
process on the slant face 370a inside [ 370 ] a change proposal, it will be led to the 2nd effluent 
tub 24b, and an effluent will be carried out from the 2nd discharge port 28b, and it will be 
discarded through the abandonment drain 29. 

[0094]After a penetrant remover is supplied only the fixed time which the circumference 
guidance member 300 defined beforehand in the state of the second height position (LH), the 
control section 50 closes the valves 1 1b and 72b for opening and closing, and ends a washing 
process. Next, the control signal for carrying out the high velocity revolution of the motors 6 and 
64 is given. Thereby, rotation of the substrate W is accelerated and the liquid component of the 
surface is shaken off by a centrifugal force. In this way, a drying process is performed. 
[0095]As mentioned above, according to the above-mentioned example, as for this substrate 
processing device, the external wall surface of a circumference guidance member is defecated 
good. While separate recovery of a drug solution and the waste fluid is carried out, the effluent 
tub which collects the waste fluid is made to serve a double purpose as recovery of the pure 
water with which washing of a circumference guidance member is presented. Therefore, even if it 
does not install a new structure for recovery, the same operation effect as the case of a 1 st 
above-mentioned embodiment can be attained with simple composition. 
[0096]<3rd example> drawing 8 is a flow chart which shows operation of the substrate 
processing device concerning the 3rd example of this invention. A substrate processing device 
omits explanation as a thing of the same composition as the 1st example. This device of the 3rd 
example performs it as separate processing rather than washes a circumference guidance 
member during washing processing of the substrate W. 

[0097]That is, when an operator wants to carry out only washing of the circumference guidance 
member 30, a dummy substrate is laid in the spin chuck 1 , and the circumference washing 
process aiming at washing of a circumference guidance member is performed by the input of the 
operation switch which the directions part 51 does not illustrate to arbitrary timing. 
[0098]As shown in drawing 8 , an input of an operation switch will start circumference washing 
first (Step S2). (Step S1) And no matter the circumference guidance member 30 may be in what 
position, rise and fall movement is carried out to the second height position (LH) (Step S3). Next, 
a dummy substrate is rotated by rotating the electrical motor 6 (step S4). Kaisei of the switching 
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valves 1 1 b and 72b is carried out simultaneously, and pure water is supplied to the upper and 
lower sides of a dummy substrate (Step S5). If predetermined time passes in this state, supply of 
pure water and rotation of the electrical motor 6 will be suspended, and circumference washing 
will be completed (Step S6). Then, the operator should just take out a dummy substrate. 
[0099]As mentioned above, since according to this example the external wall surface of a 
circumference guidance member can be washed using a dummy substrate when required, an 
always pure state is easily maintainable. 

[0100]<4th example> drawing 9 is important section drawing of longitudinal section showing the 
composition of the substrate processing device concerning the 4th example. About the same 
composition as the 1st example, a same sign is given and explanation is omitted. Like the 2nd 
example device, this device of the 4th example separated a drug solution and waste fluid, and is 
provided with the function which carries out an effluent. 

[0101]The circumference guidance member 400 is provided with the same composition as the 
circumference guidance member 300 of the 2nd example device, and, specifically, the vertical 
section 440 is further formed in the periphery of the diaphragm 22b of the receptacle member 
21. By this composition, the pure water poured on the circumference guidance member 400 falls 
on the periphery of the receptacle member 21 which is different in the 2nd effluent tub 24b to 
which it flows down along the external wall surface of the circumference guidance member 400, 
and the pure water by which separate recovery is carried out is led. And it illustrates to this 
outer peripheral part, and the pure water which provides a nothing collection port and falls is 
collected. 

[01 02] As mentioned above, according to the above-mentioned example, as for this substrate 
processing device, the external wall surface of a circumference guidance member is defecated 
good. While separate recovery of a drug solution and the waste fluid is carried out, the pure 
water with which washing of a circumference guidance member is presented is recoverable 
independently further. Therefore, the same operation effect as the case of a 1st above- 
mentioned embodiment can be attained. 

[0103]This invention is not limited to the example and modification which were mentioned above, 
and can be carried out with other gestalten as follows. 

[0104](D Although it aims at performing an etching process in the above-mentioned example, 
this invention is applicable also like various kinds of substrate processing devices which supply 
other treating solutions to the substrate W, and perform predetermined processing to the 
substrate W. 

[0105](2) Although the motors 6 and 64 are formed in the above-mentioned embodiment, 
respectively for rotation with the atmosphere blocking member 60 and the spin base 3, In the 
state where the substrate W was pinched, the atmosphere blocking member 60 and the spin base 
3 can transmit torque mutually by the substrate support member 4 and the pressing member 68. 
Therefore, one side of the motors 6 and 64 does not need to be provided. 

[0106](3) Although the circumference guidance member gave the example by which a rise-and- 
fall drive is carried out, the circumference guidance member is fixed and a spin base may consist 
of above-mentioned embodiments so that rise and fall are possible. If either can be gone up and 
down at least, the physical relationship of a circumference guidance member and a spin base can 
be installed. 

[0107](4) Although he is trying to collect the pure water which has arranged the 2nd effluent tub 
and washed the external wall surface of the circumference guidance member in an above- 
mentioned embodiment, Instead of the 2nd effluent tub, a discharge port is provided in the 
bottom plate of the chamber which installs this substrate processing device, and it may be made 
for a bottom plate to recover from a discharge port in response to pure water. 
[0108](5) Although the device which washes a semiconductor wafer was taken for the example in 
the further above-mentioned embodiment, This invention is applicable also like the device which 
can be applied also to the device which performs processings other than washing, and is 
processed to various kinds of substrates, such as a glass substrate for liquid crystal displays, a 
glass substrate for photo masks, and a substrate for optical discs, besides a wafer. 
[0109]In addition, it is possible to perform various design variations in the range of the technical 
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matter indicated to the claim. 
[0110] 

[Effect of the Invention]According to this invention, it is held at a substrate holding means and a 
substrate is processed so that clearly from the above explanation. An ascending and descending 
means makes it go up and down a substrate holding means and a circumference [ substrate ] 
member relatively. When washing the external wall surface of a circumference [ substrate ] 
member, the periphery of a substrate is raised to an upper position rather than a circumference 
[ substrate ] member, and a penetrant remover is supplied from a cleaning liquid supplying means 
on a substrate. The supplied penetrant remover flows from the periphery of a substrate, and is 
poured on a circumference [ an omission board ] member. As a result, as for a circumference 
[ substrate ] member, the external wall surface is washed by the penetrant remover, and 
generating of particle is prevented. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the composition of the substrate 
processing device concerning the 1 st example of this invention. 

[Drawing 2] It is a perspective view of the circumference guidance member of a substrate 
processing device. 

[Drawing 3] It is a block diagram showing the composition of the control system of the device 
concerning a 1 st embodiment. 

[Drawing 4] It is a figure for explaining operation of the device concerning a 1st embodiment, and 
drawing of longitudinal section showing the state where (a) delivers the substrate to a spin 
chuck, drawing of longitudinal section in which (b) shows the state of a chemical treatment and 
washing processing, and (c) are drawings of longitudinal section showing the state of washing 
processing and a drying process. 

[Drawing 5] It is an explanatory view showing the cleaning condition of the circumference 
guidance member concerning a 1st embodiment. 

[Drawing 6] It is drawing of longitudinal section showing the composition of the substrate 
processing device concerning the 2nd example of this invention. 

[Drawing 7] It is a figure for explaining operation of the device concerning a 2nd embodiment, and 

drawing of longitudinal section in which (a) shows the state of a chemical treatment, drawing of 

longitudinal section in which (b) shows the state of washing processing, and (c) are drawings of 

longitudinal section showing the state of washing processing and a drying process. 

[Drawing 8] It is a flow chart explaining operation concerning the 3rd example of this invention. 

[Drawing 9] It is important section drawing of longitudinal section showing the composition of the 

substrate processing device concerning the 4th example of this invention. 

[Drawing 10] It is drawing of longitudinal section showing the composition of a device 

conventionally. 

[Description of Notations] 

W Substrate 

HW The first height position 
LW The second height position 
HW2 The third height position 
1 Spin chuck 

3 Spin base 

4 Substrate attachment component 
6 Electrical motor 

9 Chemical supply source 

1 0 Pure water supply source 
21 Receptacle member 

24a The 1st effluent tub 
24b The 2nd effluent tub 

30, 300, and 400 Circumference guidance member 
30a and 300a Upper surface 
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31 and 310 Inside of a recovery proposal 
40 Rising and falling mechanism 

50 Control section 

51 Directions part 

60 Atmosphere blocking member 
64 Motor 

67 Attachment-and-detachment mechanism 



[Translation done.] 



http://www4JpdUnpit.gojp/cgi-bin/to 2008/02/07 



(19)B*H#tW (JP) (12) & ^ & ^ (A) (ll)ftfWtigi&B!#^ 

#^2002-170804 
(P2002-170804A) 
(43)^HB ¥^14^6^140(2002.6.14) 



(51) IntCl. 7 
H0 1L 21/304 
21/027 
21/306 



wms» 

6 43 



F I 

H 0 1 L 21/304 
21/30 

21/306 



rW(##) 
643A 5F043 
5 64C 5F046 
5 6 9C 
R 



moat 9 ol (^i&m) 





&K2000-36825KP2000-368251) 


(71)fflKA 000207551 








<2®tiMB 


¥^12^12^ 4 H (2000. 12. 4) 








s^Mt»ris«©i 






<72)fgt«# me 
























F^— A(##) 5F043 BB27 EE07 EE09 






5F046 JA02 JA05 JA06 JA07 JA09 






JA10 JA15 LA02 LA04 LA05 






LA06 



(54) [mwcDzm: mRwmmmmmmtm. 



(57) mmi 

mm] mmmmM<D}$mmK<D9mw*m&'r2> 
&g (lw) (c<agsti-5»„ mmr<o , mm-frh\t.mt& 

C®a*i*±ffl3 2 aiRi!3 2 b Kfi-jTJilllrt 

mi 3 o ©i^BcD^n*^ u ^2 ommm 24b 




i m^m i ] mmm&mzim v -cmwmc «t 6 m 
bfcci^#^i^s»«toa^g 0 20 

MIH$IJ®^»> i^fg^tlfc^ 5>^T'^F^S 

tfriBSUtn^sa. m&mvimtptc, m-m^&zruv 
mmm. 30 

[|»3J8H 5 ] ifts&S 1 7bM4 5clBtg©**OTilSic 

6©*Hi**¥5 ci^Mit^iswgs. 
Wei**?** «fc vm&zmm- smuat . 



#M 2002-170 8 04 
2 

sw±<s&rirriB0iKs§ic^ < mmmftmtt . 

4*»»4-rs««*HBRB. 

«waH»#att. »$jwwc. smsscswcsi 

Mil. 

»$©?Rffc£ Hr±-r *%&&attfi 4 . 
ci9*5i 9 ] m&m 8 Kiatg©a^ffi^Sic*j^ 

[|H9©mil«cSWB] 
[0 0 0 1 ] 

[^©«-rs^R^»] *^bj«, maatrf&mvM 
Rv$mm&tm. mmmmmt.m±m<Dmmmm 

[0 00 2] 

^.«#P§¥9 - 3 3 0 9 0 4^$;mcfflmZfttcm&Z 

ttfisa-cnMcfSTib-jt, -e©±ffl&caisw© 
^ja«K«^Lra«w*XNf-r %«Kfl©iBttfcr> 2 

^©Rttt^©f>T§P2 a 4/hS©f>±g|52 b*5— 



(3) 

3 

[0003] hsesswr i ©@K*^awcMP i a#s& 

9, C©SP1 a(Clgf#3 3&S^H3£$nri».5. C© 

-5. !8ifi3(D^{c? ! &or^yx.>U6^ieg$nT*$ 
D . c <dWl s X)V 6 ©^ jWaS^©TH4>'ijWieB^ 
"Cl> a. ft y X>v 6 «mift^R(43 J: cfl5fe**»«*g*K: 

[0004] mmi*w»-cmi.-$&m 1 «:*fisj 
■rsj:5«:±aiJiaKS7s&sKia!snri»*. c©±gpn 
Hfc«7 ^Islte^JfS l £i5l«K¥iH«rnMaK©Wc 

SH»C WP 7 a «J , C ©PHP 7 a tcffif ill 8 stfXIStiftg 
3tir(,>*. c©^W8»*"37 9©tH^W(cigiS3n 
ri>-5„ t§ifi8©cti^^o-r^yX;n o#sffiia<*ft 
r fe 0 N c ©?& ^ x l o ©5fe^*«^W©±Bifi^xg|5 

0 J: tF^tttft&ttK SKttCc&RS ft 20 

rteo, tit. mis 8 amy** 1 0 £©RSi»«;Rgtt 

[ 0 0 0 5 ] ^bT, ±TKWf KE«3tifcia*K3ERF 
« 1 i±g|5[lKS7 &H& £ 5 KMse&drrs* » 
7' 1 1 ftxfc *j . c©#»?n ©jesiwcpm 

f 1 2*5ailiSntt,»l.„ C<Dt>y7l KDfHMffi 
[0 00 6] UUh©<£ ^(c«^$tifcKS^a^g(cfc 

4GK 7 3w±*cciKB u , mmamm 1 tc»gw 

tfttBSft*. C©3£^t;«B»tf>2(c«fc- ? T33*3 
ft£„ Ki»r. ±aUH<8«it7*siaK3^*tl«c»i$i'rs 
&K (EI9©Ktt) KS-CTHW*. c©**!*?*-* 

5 tect 9 *9Mb 0 r . @tez£f$« 1 feet o*±guiateK 
7*-eti^nisi«iLri5ie-r^o @&38#« 1 ©ipek: 

orine-rs. a«w©iHite^^^»c«-r^i, ± 

T©IBPla, 7a*6^iS§tt^**Ab!tt*«6, ± 40 

t©?^- / xjI'6 > 1 ofrhwmte&vffi&w.**:<D)m<<t 

[0007] c<dx -5 K:l«»6ei®Ii-e© 
fffl, g££&8t 1 i±g|5I5|K«7 £rKIIIS*ufc«¥& 



^2002-170804 
4 

6nr«OT2nn s ©**jg»j&> sspfti an, 
1 ©jga&Kiisi-rssBRflf 1 2 3&>6»msn*. 

[0 00 8 ] U3&»0«c*«6. COi^ftflWE^Wr-Sfit 

*«©»£«:«. &©«fc5&ra«#*4. awBrra&a 
hWi*)®h*vTcWmft*jyy'i 1 fc^rftWaiga.*©* 

IW*6*^7'1 l©F*3fi$-C© 

sat*. ?RB^s«M3&j»aiLT«T-r*^#SK:^iiR 

[0 00 9] Lfrbft&h. jffi^©3£3W*# *-"££© 
»«©*ftfl:KfR,»> IalK3t^« 1 *>±a$@IE« 7 

sj> Kgfe#Maf^©[aite^«^ffl©^»jKfc^r . 
©55-. * v 1 1 hm$g,% : ®mfi%> < & <o . ^©pa 
M©/j^b*iB#-r ssaa-c* it. 

[0 0 10] ®a*(c, HI£$n-5a«W*>6?R 

ft^ni.feiiB, * 7" 1 1 ©rtiiHfc^fco . ^© 
-apaWtK© 5 x h i ft x . ^asp B i s rt -r»aw 

34t,€.^* t>©t?*-5*5. Bte^K 1 ©T^«i»r© 
^1 l©?fjaS©^ft6T, *^^'l l©^H©ffe©# 

#{c*9^i 1 ©Ji-jaffi©i**te3»»fcff*>ft-r. u 

-e©teffi©ift3©?fc«&{c^»KB(»3Bft< C iJ&sjtL^fc 

««»B3&MSh*aiIH©#H**©W«W3&«* y 
^^^is©^jy^©^^)® * v ? 1 1 (C#» 
«m«FK«#ii*»«w±©^— ^ ffimmtzm. 

[0012] 

u-So fie*©c©«©»R«Hiig«iLr. 

¥ 1 1 -2 1 9 88 1 -9&«tCllwS*i*JafcW**. 



5 

[0013] L#>U&#6> ±IB«^*-r^*^g 

[0014] #ifeiwtt. c©£ 5 j&^ftK^Tr&sn 10 

[0015] 

r. a«£«8F-rs«Hma£. 8WB«f$#aK:«f#3 20 
£ . ijia«f$*B«c«j3;5 nfca«©jiH^K *) mis <t 

[0016] ic%zmmt. n^m 1 ^tats© 

[0017] ft*«3 ic^S^Bjtt, gftgsg 1 (clBtg© 

c££#ft£-r&. 

[0018] f»#^4 (C^^^HJtt, if^a 1 7!)M3 K 

iBtg©a«^a^afcte^r. irsB^^KiiwriBjaH 

[0019] fCffi&IHIJR. fft&g 1 7!;M4 fc 

rtam©JiM*fti*-r ffi&m&m&stifcm 



#W 2002-170804 
6 

•3^ r gfe-#^©»®MI#^ 6 ©iStti *ff 5 c £ ft 
£-r-5o 

[0020] ni^se oc^s^Bjtt. mmcmm.i>£v 
j#3 titcmm.<D\mv%:v±#>x mmMU^cm <mm 

[002 1 ] »*3H7 K«*»Wtt, m*3B6 KKtS© 

[0022] tmm 8 tiC&hmm.. wsim&x^ti 

•5— il©MH^, IH— «D«H1*9 ^Vit?asRWKtf 5 a 
H^mo H^J: 5 (CERSnfcJBHSKrtWHT?. *«© 

ft$m<DKMMicmm 3 -a-r^a^tf 0 c £ *w« £ t 

[0 02 3] ffi^399 (C^S«BJ«. 1*^98 iCfBtg© 

*s^a^(c*j^T. ine— ji©«hi». ss^ate 
m^ajifi i s^tj c £ £i#ist £ -r s. 

[0 024] *ISlB©f¥ffl^©t4jO'C**. ffi^S 

H*rtgBWcci!4f5a<- 0 *©»*. jgHmrt§m«-e© 

[0025] n^2imzmw<D&wm$imic*s^ 
x #H*#ai*^»fi»e 3 n/c * 5 > ?xm& 3 n 



7 

[0 02 6] lt*«3 (C^^^B|©»SMS^gtCfc^ 

[0027] t»*«4 im^mmomm&mm&ias^ 

[0028] mmL5ic&&mw<Dmi5.mmmmctei> 
xu, m&mmfrz<Dm&i!&<Dffim-?2>mt<c. mn^m 

t>xMK>®-?x, Mmmps%\wicm*)m<\ ^©^s. 20 
[0029] »*«6 imzftwomtio&mmsicte^ 

(DM 3 #PW3«: J; K) mWiMMfr ia BlilrtSW 

g(c-SJ0#^6ia.S„ -eur, SMftp^lgicJ;^©^ 

jiH*i^iH3ivt©^s(<:^Da^na„ ^-©s*. mm 
[0030] m^mi im&wmmwmmmz*;^ 

Xit, KKjgl^i^H^gPW©^^^©^^^ 
jaB3trt^©^S®©^3&sft»}tfrfc*iSo 

[0031] ftTmaic&zmwvmwmft&icisi,* 

3 ft -5 „ C ©'Sfc^a Xff*(caS5&5^H*F*3SI5#cfc 5 



4$Pg 2002-170804 
8 

&<o9mmim»2ti&. -e©*§*. Jioigrtgw©^ 

[0 0 3 2] »*3B9 «C«S»W©S««ffll*ffiK:*Jt> 

-a*. mmtmmmi>nt>ti?>. mwmm 

SS^BBSPMO^fSB^. &?WcJ;Dzfc^;*ft£© 
[0033] 

mmcommmmi «t-cb. c©»?i§©*»©j&* 

mttmwz&misxmMicijiw-rz. 
<m i H)Kw>h i tt^w©— m&i&s&icmzmwM 
mmm(omfS,^-rmmmmx$>?> 0 commit, mm 

isMa^M-r/c*© fe©-c*>-s„ 
[0034] ifiw«. mssm^&t ir©x t->? 

i bikH 2 ©±j«jc— #mft&mm k> m 6ftfc 

>^-X3 ©±ffi{C » , £^©ftJBtttlft& 3 ffiff fcLh 

•Sor^iBiB-rSaSsnr^s. ft*?, tai^rrs*. 

ElffljWaSIt «C ft 5 C i fcifi W & a>tc . 2 lOlf^ 
g|5«4©*^LT(,»S. 

[0035] s»««^gutt4 mmwvftMimz 

»«W©^iS^H(C^® L> TltWO»4W1- S * 
rtS%±^ ( 3S4 b 4*«iL-ri»*. 
[0 03 6] LBHBHI2 ©TiBWitttcB. ^JV H£«rfg« 

5 St i*cc <t ixmmmm^mt vxowm*- % 

mfomgZtiX^X, So»*~£~ 6 fciMtrr* CiiC 

-caig$-a-So 

[0 03 7] IbI4SM2 »*^*TSjgitt©§|5W 
•€-©±irag|5©l5fe^M«^SP 7a*Wf>ft^lK 
•C*««fc9R:»fiR3nTl»S. gfe#M«*& < »7Bie < »8 

Kai®i?n-c^-5„ c©se«8©a^gp»^«sn 
mztx, m*<Dftmzm8bMtm<.m&Mioi]mM 

giJnri^. S^lBW8a. 8btC»WM^Jl/^ 
11a. 11 b^entl^r, 
1 a, 1 1 b©WBJ*$Jt>|j!*.-5C£-C. Sfe^^&SP 
7 a^e»^i^*i*®iRe i J(C^JD^T«*&-C#S 
ct^CCfto-Ct^So 

[0 03 8] @lKflll2©4J^SP©rtSffii»^ 
^A§7©J1«Bi©Pa©BSra«, 1 2i& 

otUS. C©«ft«i^g§l 2«, HBH^^13*«R 
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n-c^r, 1 2 ©jjtaj©«#«*&a$ 1 2 a 

*^XfX-X3i SIWOTI £ ©R8©£|iH CC , «t 

[0 03 9] ®ffib2*>'<)\'b&ftMm5. H»J^-£ 
-6fc£B, C©S«Ma«g©Jg«ib-C©-^-^g|3 
Vi2 0±(CSSW6ftfcniStK©*--; ^>^1 6F*3(CiR§ 

[0040] ^-Xgp*t2 OBBSM*-?, -&©±B-C 
» ^ 1 6 ©fflBtC»«»a»t2 1 #H5@WK:fc») 10 
ffWentl^. gwas»2 1KB, RfS^OftW^gB 
M2 2a, 2 2 b^tiK^tl-C^T. tft^tSJOgBtt 
2 2 a, 2 2 b £-5r— 6 ©^gHiKJ; 
£*¥lBBrF-:^^©3n©SE*ii2 4a» H2 
©SR^2 4b*g&J!S3ftTC>*. ^>^1 6©*f 
SS®iF t 3ffliJ©f±W t 5SPW2 2a©«ffli©F^©2r B 1* 

gMn£**a ssi i (ommrn 2 4 a -c& d , rtwottw d 

SUM 2 2 a ©fl-HB £ *HHiJ©tt£l «? §RW 2 2 b ©ftgffi 
i©F^©^ra*^2©gfM«2 4bti&§„ 
[004 11 *1 ©SfiRW 2 4 a ©JSgBitBEMX F W 20 
> 2 7 K jtjBJgftS fifcJ* 1 ©SBKP 2 8a 1figt» h~C 
lr>*. C©Sl©jlIP2 8alt hCCfcJljl 

Snri^-S. 02©gR£«2 4 b©J»CB3ISI 

F U ^ > 2 9 tc ttfcffl 2 ©SfflEP 2 8 b ifiWL 

[0 042] 0 1 J&TFCtt» C 

<t£Mtt-Sfc*iC, #ffcW»)fiW*2 2a. 2 2 b , R 

^-r-51Sffllfirtg|5M3 0 (^r^^-K) 30 

b. HfS^©**^Lri>-5. ^gt, c©^-xgp 
#20 owkifi. c ©K«Masa©Ms* » ywm 
-rs. 

[0043]*1, f2©Mtf24a, 24b©±J 
(cB, xf>fr; 2> iac«-n«:J:orfla*S*i?tl£ 
«W©ia^©iSH*^H-r-2>J:^ic, «fcBJ}t*H/T«f 

aW*3 0Ccot»TSiMr*. H2B, ilH*ftSPW3 0 

©£&$4*s@-e&&„ j9Hss*jaMt3 ob, ^<D9\-mm 40 

-c3d#3M*4 1 *^UT»W»»4 0 K^Jtsnr^ 

Wt:>?t7i'i {c*r 0x9m 3*16 J; 5 Ktt ~oX n 
-So ^ir, eiatcjjvriSK:. c©nHMWffliB> map 

[0044] JBH$ftfl$f 3 0 B. WSJ K»LTiK 
B, ±W©2ttffK0JSSn?t«MffffiI3 la, 3 1 b tc 

<t d , vmafi < (D^vtcomumfosti 3 1 nfim&z tix i> 50 
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S. 0iD»fl»3 l©T^JCttSiB«3 3 

a, 3 3 bJ&sat&oT^S. #St$3 3a, 33b 

», ^©±iBrassnr*i»3, cciSsaHMcBPis 

Sit§|5 3 3 a iSl[§|53 3 b ©|ffl«cPI»R©f|| 
3 6imtfL2tlX\,>X^Z. C©«3 63WfciW0aJt#2 

2 a&C^A3ftS<t &*>fc. SiHVS 3 atf& 1 ©&tt 
«2 4aftiC, SeSP3 3b^, H 2 ©SR£« 2 4 b ft 
JC»iA<**i*J:5(c> MH*rtSW*3 0J&*EBSft'T:t,» 

■So 

[0 04 5] C©@JDBlSrt»3 IB. ^f>?+^l 
(C#f#3*i;fc**W©«3tig <*— iKSffiKHW) 

HiR*l*i»3 l*5figbtl^i^, (gllKSn-SS 
«^*&S9W6ftS^*#«*fiH3 1 a, 31bt 

mttebbti. @jRSKi*g*3 i . 3 afcf&^T 

m 1 ©SK*» 2 4a KafsMl. Jfl 1 ©SftSP 28a^6 
PM^£fc»©SI$ffi-e&£. 
[0 046] COggTtt, Btt4ft.V3 1 , mfeffiS 
3a, Sl©il«24a, H 1 ©gfvfcP 2 8 a ttft» 
*©iaiDlKffllr> 6*1, Hi ©SBttP 2 8 a *> F U 
-f>2 7£ifgTB^U&i>lllK*>^[5|JK3ft, W« 
fflStiSi^K&oTi,**. fit, CO^WtB, 
* 1 <D§mm2 4aif 1 ©t«P2 8 a*S^HJ©^ 

[0047] JlHIBF«3§m3 0 ©±^|iJ©g|5fi(C 

B, ±5ET«:i^3ft»5S£a*i^3 < as «fc5«:^J«3nfc 
6 * S ±ffi 3 0 a 3 txT*5 <0 , C ©±M 

3 0 a©T*«MKB, SK^nigiHS 0 b«otl> 
6„ PljSiffl3 0 a©T*BBv ^ t'>? * » * 1 
tSft»I3 0 e#9BJfR3ft. ^©T^-CSii:a53 3 b 
{catftotT^S. I^t, ±tB3 0a, P3{gfS3 0b, 
^4ffl3 0 c iSit:g|53 3 b©^ia®iiCJ:-or, JSH 

[ o o 4 8 ] ^ Lt , mm-?&mm/<Dffl»&mmmft 

SPM3 0©±^(cfig-rSi^3{4g (H-fli3{igL 
W) (C aH*rt9J«3 0*ifiatU'Cl>*i*. B«3 

p>n, PJMH3 o b (cis^, m2<ommm2 4 b tc«*« 

ti, JB2©SFSSP2 8 b*»e.SfiR3nSCiCCttS. C 
©^g-CB, fH 2 ©3RRP 28 b* F U > 2 9 

[0 049] C©HI^glicfel,^B, X f> 

? f i ©±i\eisiffiaB»K— jetcsytns— * 

T, J9ffl3fEF^^3 0^SicfSDr^3tiSJ:^ic 
ftoWS. ftftWGCB, JSH*f*jSCM3 0B, Xf> 
^■p 9 1 Kfi^FStiTEMK3ti*a«W35*6flH*R:fi 
f3ft]6ti-SSfe^^a4XlgWSP3 1 "eSWit***— IS 
$fig (HW) i, P)D< Xf>?-t sr* 1 (C^34l 

atiSW»SJIt:»3fit(LW) <b©2KPg©]Si3 



(7) 

H 

[0050] mwmftmt3 o a>±t&m»m*> 

4 0 it. #~)\s*¥tj:£<Dfflm<DimftfamWsfflfc (0 

ma-T) *ffiitx\,*x. c©i$fcfr*MM«r£J#g|$ 

U4 IZmZZitZCfV. JSH*F*3g|5M3 O^±I20 
-iS3ftg (HW) ilg-iitSftg (L¥) ©ra-c#i$ 

s-a--5<*:5^)SL/Tt,^ (> t/c, mmmp}mt3 o© 
&*©«3ftgKttJ&Trs#i«f 4 0©i*3{£gK: 
», mmm<Dyt-k>v a>-fft&0^-t±T) ^a-e«^ 
3ft£#^mffl©t>iwsHi3:3ft, tft<=>-fe>u-*> io 

rtSUM 3 0 fr&mz &MK:fiLS!3 J; 5 ccflt ? ft-r 

us. 

[0 0 5 1 ] 0 1 KH^T, Xt*>ft^lOlJ(C 

c©#H»«Bf§P«6 0tt> *RW©&J:»)£ 
^AtK, J&>o, SHjBftg|5t*3 0©ian3 2©SR£ 

[0 0 5 2] 3£*#«|6 IB. 3^fT-A6 2CC@Kaat 20 
K33*S*ir^*. 33#H6 1 CCKfEft?- V 6 3*5- 
#HWSH6KK«)#W6nrif>*. *©«f«b^- V 6 3 
i 4©IE»#Ccas|g3ftfc£i&:/- 'J65 

iCMJCiS^^ F 6 8«S9Rt*tt3*VCl>T. 

6 4 «rW«&T* C £ tc <fc 0 53*14 61ii fe{c#H«ii 
»fgPW6 0 *i|Sit^lBi©?^ J J! 0 KIfi?ti5 J; 5 (c 
«j£3ftri,>£. 

[0 05 3] Sfc. ;£J3T-A6 2«, «Ht««6 7(C 

j:orAKdti. c©J^7-A6 2©#KK±'>r l 

X f > ^ * ? 9 1 tc*t SHMiiBffW^ 6 0 #s&Rt 3 30 

SUM 6 0 *5Xf>^t v 9 1 &cM3f3ft/c*«W©±ffi 
fcttOTSEJg-raiSSffiBi. #B«»r§P**6 O^x 

ft/titra&g£ ©Rsriwre* a «t ^ tc«jjs 3 ft r i> 

4. C©J:5&ga*tt*3S*T*Sail««6 7«, 

i7i";> ^fc ftr <,> -s. ■c-l.t. 
«fc5K»jsRS*it:i,»s. 40 

[0054] HI tcR^T . #H«iSKSI5M6 0 ©4>>D 

©wpaogawie 1 ©tjisajjcu. atwt 7 0 
^KiI3ft, *©T$BB©&*?£«iteSB7 o aa>e.xfc:• 
>=f• * * 1 tc^f3nfca«w©±B©iafe^c.v#jfi 

*s«7obe»7 ucasasa*stirw»s. c©k»7 

l©^SP«^3nri*-C, -#©#Kge®7 1 
«I»I9#II^3tl, ffcfr©#i!£ieit7 1 b 

7 1a, 7 1b KBHH^7 2 a, 7 2 b#Vttf6 50 
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tiriiT. Cft&HBPW:/7 2 a. 7 2 b©HW*$J 
9i«Ci-C, jjfe»*fiM&aJ7 0a*>6H«[i«*i 

[0055] #BM0r§wt6 o©en>©kjp© 

ftM£.(>'33#«t6 l©tt^§l$©l*ll8ffi£, 
if 7 0©^HMi©W©ltffltt. £WttfcteB7 3i&o 
t©M#«0§7 3», HflB<**:/7 4;WRW 
6tifci2® 7 5 b- tiM^l 1 5 tcita^ttS ft 
Tt>T, »ft«*&K7 3©T»»©«ft«l&aJ7 3a* 
6#HSUIiWBW*6 0 <b««W©±B£©Fa©^ffl{cM 
8Wc$W**08&"C & £ «fc 5 KflHdE3ftT^&. 
[005 6] *&i&<Dmmm<Dffi}8.%9jk-? 7n 

mm^-^-Q #Hat»wfflW6o©@*sM«i-rs 

fca>© j e-*-6 4 4. as*«fiaft»7a. 7 0a*>6 

©Hi®, «*. «#©fltt&*w*-rafc»©HBH>w^ 

1 1 a. lib, 13, 72a, 72b, 7 4i, JSB 

^3W3 o©ffl*w«p*-rsyt«j>©iwwwf4 o i, 

#ffl^Wrg|5W6 0 ©®iH§IJfflI4-r4/c&©Siim«6 
8i*ft«ai'rsyfc»©t(W836^3ftTl>4. fMfflfflS5 0 
iC», jaH9^ffitt3 0^&ff3 (LW, HW) GC&g 
Otc C i *^ffi-r 4 -fe >1f ^6 ©m7J«^ 5 -^^. 6ftT 

cft6©-f2>tf©m^j(ca-^t,*-r, $ij«5o« 
#^«i«4 o *mmhx. mmmmmz o *Bfa©is 

3 (LW, HW) CC&gS-ti'&^CCfiHj^l'T^So * 
U"C, a«W&CJ&D/c-ft^M£#\ gfevff^'P^A <U 
^f-i^P?«ftft4) iOtf»Wjll»5 05tfg*fi3 

*SictB^-r4„ jCc*5, *iilSpgP5 Oictt, 3 6(c^5fe^#^7• 
a */5&<Dfffi • ^M^, ^©«fe^7'a a©** 

6^a©^©^siR-r-sfc^cfflo4^§P5 l^ti 

3ftTl^-5> 0 

[0 0 5 7 ] &fc, 1^±©J; 5 feflteR^Wf &««©» 
f^%H4 (a) ft^bH4 (c) *#JISOTiftWrS. 

04 ( a ) fit* fcf> 1 (C*fT 4S=KW©ftig L- 
4tf5««*^L/, 04 (b) itiiKjm^jmil 
©^®, 194 (c) «»«iJHH*rt§m©^liH©^ 

0 , C©»««:r±ffl©JBaara»mmSK*x » 

[0 0 5 8] ^ffiXg©^f*:©gteft«COt*rOTfC«£i» 

-r-So *-r, 3T^©a«w(ciBDfci5fe?t7*P^7A?:}g 

(a) (C^-Tcfc5(c, 5^SI©a«W*Xf>?--f 9 
1{C8&AT£££CC«, f«fflIgP5 0«, ^SS^«6 7?: 
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se«7 i af^aujwa. ^t/t, ^mtiNi4o«Mai 

LT, JlH*F*3gW3 O*0-]«$ffia (LW) iCftg 
SifT, Xbyft^l £JSffl§SlF l 3SW* 3 0 <D±^t,C 

[0 05 9] C©tflBr» H^L/^^a«flS31t3* r» h 

#s*«hi©»kw*;* f>^ + * ^ i teg i sarr. * t: 
>^ + » * i tts»Kr>fc»«w*<m-r s. mw&m 10 

©f^ xt->?t 9d» l^-tciKB-rs. c ©«&*?» ± 

[0 06 0] ^t,>r, *RW©»*&9 H 
4 (b) «cii*TJ:5fc* SM«55 0«, Sa4UI»r9»* 

e o *-^j^^-r«ifa{4s©* * aH^rtsPW 

3 (HW) tcJ^itg^tr^ Xf 

«caH*rtaw3 o©HjR3&«jiJ3 1 *{&«§•&*.■ 
[ 0 0 6 1 ] s p>«c, fij©gp5 0 ». 

sstBtiMtsj *t>»)(cia(Esn*ciK:tts. 

[006 2] ^tvC, C©tfc«-C > $IJ^P5 0«, gfe^ 

7 a* 6SliK*»«W©TTif tc«*& LT *»BJ 30 

a * wa-r s c £ k J: 0 . m*mm&t i <ommm& 

&„ chfci'K SSW©Tffl©*^(ciSjwrxf 

WfiM^tmfoti&W* *gJft£LT, S«W©TH© 

7fc, aKw©TH£fc*>oTTM^2SI$K:|«] ofci * ^ 

> y}Rj&s»RW©±H«:ac>±3&SoT±H©JBia»**i 40 

[0063] cvm&nmomc Hf&sn&s^w© 

SB3 1-C^±*6*t„ MI4H3 la, 3 1b, mm3$ 
3 3a{C»n>-r»l©SRR«2 4a«:3l3&>h. tV 1 ©SP 
$tP2 8 a*i5SPjR3n. EWXFP>T>2 7*^T@JlX 

[0 064] fcfc. J|gttfti^9:fe&3£ttrWKe^3*-l 50 
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Si^^^SiL-ttt, tctXlt. HF, BHF (# 
7 5l) . H 3 P0 4 . HNO3 . HF + H 2 O a (7 
. H 3 PO4 +H 2 O z (U>BK1*) . H 

2 SO* + H 2 0 2 (ftfftftjc) . HC 1+ H 2 0 2 
(T^-t-Tifck) . H 3 PO, +CH 3 COOH + H 

no s , a^st+a-Mfcr^-^A. ue>5»$>^ 

x>MJS©*rtMk TMAH (7- • • T>* 

• /W Fo*W F) ^ay^-fiflXliT* 

[0 0 6 5] gfc, ««W*»6?iaK3tiiajR3lErtaiJ3 1 
KS/c fc^g©— mt 5 X h £ ft o T^ifiT £ C £ K 
U*U&**6> C©faer», 3HRW©Tffi*»6 
3i5eiBIRHrrEBS*i^fcr>^-^3«:J:»3 4 J9H 

3Krtawt3 o©ifiife»^'3&s*&snTi>«© , t?. 

§BM3 OOMOrtlO^lltCtt, Jlffl*F«3§|5W3 0 
©rtlliXfc'X-XS <h©HI©Pffl£R©3fctr>Him8 
0 *> 6aft*?tAT SCitC&D, -e©St^ 8 0 * 6« 

>^ f v V 1 ©T^©0 1 ©g^P2 8 a (c^n^.«^ 

©isatt tmwm < ft 0 . xt->?t^i ©T#am 

T?«i*©««*«je*lt<J6:*. »«W©iiH*^ 
T-T 5«^i7 >©SS^m/cT C t it & S 
©-t?, ^©iT-*-7->©^§PiC?¥®-r^^©5X 
h *^©ac T -^7— f - >©Wgp©a«W{giJ{C?jSn 5©?: 

4 a F*3iC fe^n-2>©t?. -e©^(C «fc oTjgHHrtSPM 

3 0 ttmcmtr z>wm<D s x h «h i ©^aitt 24a 

[0066] ttc. mmmftflms oomiumftus 1 
najc^KjBfflsBrtauttaoj&JEastiT^*©^ jh 

BSgftSBtt 3 0*6 ©^©^feM 0 ^IWKWft 

W#*^W®CCWl$IJT-2. C £*-C*a o 
[0 06 7] Sf«©*?Kgfe^Ma^*M-ra £. 25fe 

&mm&s$ 7 a * 6 ©x 9 *>#m<Dm&*ftit?z. 

m^r, 04 (b) ©llsKT^-rj;^ $IJW§P5 0» 
6 7 *«WP L r . #H»«Wrg|5M 6 0 4TH$ 
Ctiicjct), #H»iS»fSBtt6 0^O^-X 
3 KifflKT 6iE!8ft«lcSa»n. ^H«iS»rg|5M 6 0 

3S«WiW5i©BWffl*WUr*hSl-rsc4KttS. 
C©tt«©**IIBffl^^l 1 a«lt!iM 

mm*&T-rz> ttt>ic. mmmw7i ib, 72b 

[006 8] C4t,{C <fc 0 . ffifrmffi&Ul a . 70a* 
6«, 8fe»iSi »«W©±Tffi©**4C[li] 
WT«*&3tiac£(Cft^ 0 iot, ffi&mm&ffl7 
a. 7 0 a*6^*%SKW©±TMHic#t^UTa« 
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[0 06 9 ] $ J&JC. fflgpflSS 0 ». 5£jI©fg»$ifiSPfi 

^r-£-6, 6 4^lBl»iia«5$1i^ 0 fc/c 
L. *-£-6. 6 4 «Sl=vfCS*Wl^«:lHlK-r^. C 
ntc<fcD> ±T©@Ik«i2, 6 l^pjo^(c@KS 

n, cti?»©iHiKW2. 6 itcii£34vcc>&*H£Hft 
KSittte o fc^c^x t 3 j&s-en-etioip'fc&ji io 

[0070] c©%#«iajMi©iSKc, enfg^ftsats 

W©»lt*>6Jg»)«I6tirJBiaK:fRIR-rS*« 

mz-otcM*) «, *^aafiiin«(c[ajfx*rtgi33 

1 r*»jh»6*l» 4IMAS3 la, 3 1b, SHSI53 3 
a »l©SKK*2 4a{ca»»ti. m©SRKP 

2 8 a*»e»8BR3ft. BJRSft3C£K:JSta. iffc, S 20 

x f i ft o r »atr 4 3&s, m&mmcom^i t mmvitm 

[0 07 1 ] Tft*^, »«W©±li*»6ff5aHPBIWr 

TEasn?fc»H»jtBf®W6 0 «c«fc d , jaHs^F*3SPW 

3 0 ©5bp 3 2 ©nijfca^jwaEwtirt^©^ mmm 

0©rtMffli#B«,i«»rgPM6 0 £©|ffl©RWR©ifcl» 

sura 8 1 *> h^mmxt&z £ ccsc 0 . *©Mtn 8 1 30 
wf>?t^i ©t^©^ 1 <o§ma 28a (csfen 

S5M<c©«aL»H:« W» < ft 0 . Xf>?t »i» 1©T 
#£IHr«f*©*fifoW@*Ji< ft-So ft-jt, »$© 

^wm^nnmt z c 1 £ . mmm^u 3 0 

[0 07 2] a^a*(CBFf^©B$ra*«3fr4 £. H 

4 (c) icmt^^lc, 8HMSpgP5 0«, %&&l«iKtt 

ott#6#»«*4 0 zmwux, mmm^mt3 0 * 
v 9 1 icunztitcmm/zmmmftmt 3 0 £ 9 ±3; 
», a«w©iaie(cj;o^«3ta6ti, a«wi§^cfco 

StBL- iSffl!BrtlH5W3 0©_hffl3 0 aJC»»)aE<. 0 
5fcin-rJ:5Jc* S«W«^©TH#JgH3!lFW*3 0 
©±iMtJ:»)«>. *>r*&fc#6JJ5fK:{fc«U jhrw 
©±Tffi*6J85W6n*#B*««H*rt»«3 0©_L 
ISOa'NiiWS, C©^f3a<*M*K, ±B3 0 
a ie» -o XffiT bH 2 <D§mm 24b K3f ffl 2 © 

&min2 8 b& h§mz ti. mm? 29 zmxm so 



2002-170804 
16 

S3WCiK&S„ C©|^. HH*rt§PM3 0©?HS 

mtcmnc j: n c £ £ ft o . m&ttVimtfi 

[0 07 3] JMHIgF*3gPW3 0^Zllg|Sfi[g (LH) 

©ware, ^tbm&tc— mmmcv}i&7ici!fiffl&z ntc 
mm$k5 o «, hbjjb'w:/ lib, 72b 

UTjJKMIS*il*T-r4- *K. *-*-6, 6 4£W 
»&3tt£fc&©itlJtPm^£^;i&. CftK<fciJ. £ 
«W©@feWWjSS*i. *©&B©*a^a«»ijtfJ«:J: 

[0 07 4] CCfgM©^, flHM9SP5 0«. ^fflffl 
^13, 7 44MISU *^«^SP1 2a, 73a 
*»6»RW©±Tffi«:S3R^*fiaes*S. ctucj; 
9. #H«MKSPW6 0£Xf>^-X3£©ra©ftiJRS 
$ nfc/J^a©^fffl©^t«, Ccg 

^§ n-5 ©r, ?5t?^^af&©asw©±TSic^sfaft 
iWbMj&jfiSS-r a c £ ttac». 

[0 07 5] S£*Sie©**7f£(t«, SIJ^5 0 », * 
-*-6. 6 4©ia|g^ff±3-&, 04 (a) 

icnk-rj: *> icmwmme i &^xnn%mmwti§ o 

*±^r©«IIHft«KJJ»S-tt4. c©tt«-c. SfiSK^ 

-sc£5cft4 0 se-^T, i^©»^w(c>PfT4i5i^ia 

[0 07 6 ] &_h, ±IS^»J(C C©»ffiMffl 
SS», *^^*^ft£©»«W47KTfflrtriaK3 

<mwim$mus mmm 4 0 #x t->^-x 3 «:» 

Uraffl*rtasW3 0*#H*S-»S. jaffl^rtSPWS 0 

©^SB*^-rs^«, SKwiaR«jaEBteA«Rt3 
©s*, jaa^rtspw 3 0 «*©^B*s*foK(c i 0 gfe 

A-f-^ ^;P©«**s|»±S*i4. 
[0 07 7 ] ft*J, #G**fflt»fc*aH©ISiC, ^StCtS 

L, 12a, 73 a* #T fe 

[0078] m±, c©»k©— mmimtc^xm} 
Lft&. ^^mimmm^mt^m<Dmmxmm-r?>c 

<Dffif&Zjn-?MWmmx$>&, ft*. HlSa60J£IH«l 

2mmm<D c©^g», <a 

W(C*^i^7]< ; &fflt,^c|5I^a^^-/cJsb©fe© 
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[0079] jwfamctt, mmm^U3 ooit mi 
(Dmmmtmm<Dmi^m^3 i o*m> -eu-c r 

^SP(Cfiilg|53 3 0 a £^?SF , 9§P3 7 0*ii&oTt,=. 

SH*rtSI5M3 0 0 JC«. Sitg|53 3 0 a 
F»3S|53 7 0©P|KRIW3 6 0*m£3ftT 1>T> 
C©«3 6 0*{±$JDSI$fcf2 2 a (c&AStiSi £ & 
(c, 9J#lftrtg|53 7 0*, 02©gRK«24brtK«A 

snsjc^fciBg^nTc^-So io 
[0080] mmmrtmt3 o o ©±77ffiijo§P{4^», 
±# kisj* -5 « £ $ < imm 2 ntcmm 

B*6&6JbB3 0 0 a.&mf&$tiridK), C©±E3 
0 0 aCDTSSMfctt, git^H1giH3 0 0 b^^t 
t>&„ PJMffi3 OOb», W§*ft§l53 7 0©^flW©S 
ffi*JBfiW-5. ft^T, ±B3 0 Oa, RMI3 0 0 b 

K«t ot, iaH*rtgPM3 o o (Dtmmmmztir n 

[0 08 1 ] ®Wmft$$3 7 0 ©rtflHtt. _fc&«CiM& L/ 
fci4®3 7 0 aiPBf&Ztl. C©MI3 7 0 a^ 1$ 20 

H3 7 0aK»l>, *2©SHHf 2 4 btcS»< CilCtt 
■5. 

3&^&Stitw©J5iit#sjai9£i*3 
SUM 3 0 0©±#«:{MH-31*SffiH (sassflML 
W) (C, «H36RBW*3 0 OsWaaOT^Si*, IHK 
Stl*»«W3&»i6*'ja < ?KSRl*J:H3 0 0 aT?SW± 
P)1BfH3 0 0 bK»^ S&2©gf$tfi2 4b(C 
*&>n. £2©gf*n2 8 b*»6gf*3ftSC£fc& 

COilSC^ Jg2©glM2 8 b*6)S*FW 30 
>2 9*«rj*«&&i«BliSn*J:^K:fton»*. 
[0 083] ^-*81$W2 0_h©*©fl!l©«fiS. a$g£ 

«*©ea&»tt. ±a?ufciu6F«ii3i«r*s©-c. 0 

[0 084] C©HJ6^g(C*j(,ir», Xb'>f+ 

jwfctoia*. mm^mu3 o ob, xt>?t 

6tl-5^*lBl»Rlgp«3g|53 1 0 -r?*W±«&» 1 ©gR£* 40 
2 4 aCCi»<*— WSfiHI (HW) i, IUD<««W* 

hWiiteWiVtyhnzm&m*mmmn : mt3 o o©$j 

^PlgrtSPS 7 0 T*Wjhii>j&2 ©SBfc«2 4 b &Cs»< * 
-IS 3 firS (HW) J;«)fe±^(cfifg-rS^HW3{5;g 
(HW2) i. IULK *£>^ + HCG9#3*l/cS 

ffiw<Dmm>hmmbx:mK)&<'m&m%:±M3 o o a 

-C«W±8E>*»— (LW> £, ©3mpf©«3 

ieaHRtt«:#i*3ns. 

[0 08 5 ] #±©J: 5&*sJteW*S»M©*6fl*H 
7 (a) (c) *#Jt&LTBMrr*. 07 50 
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( a ) ummmm<D^m. a 7 < b ) im&nmom 

«L 07 (c) Ktt££jaiaXrt^©^n©$&« 
«Ra^*a**^©tt«*5* or t» s. 
[0086] teaxe©^flKo»n«:-3(,>rj&iTK;«si 

■T-5>„ 07 (a) K^J:5K 4 miUJSFJiPl 

*fc. J10BfilF t 9BPtt3 0 0 *s*l mZim (HW) -cm 

[0087] zommfmvMic* Hfgsnsasw© 

SP3 1 0Tgtflt£>6;ft. Sit§P3 3 0 aJC&oTHl 
©SE*K« 2 4a H 1 ©gR&D 28a* 6if^ 

3*1, @iRFU'f>2 74«THttf >f KiaiRStlS 

[0088] jttvmmtmmm&ifi&j&rzt. ft 
7 a *6<0 J » ? > yt©»*#±t J. 

««Here*»7-rs44«>tc. mmmwfi ib, 

7 2b*BMWS. C*lfcJ:»J 4 8fe?#ig{fcteSI$7 a. 7 

[0 0 8 9] mw>c s 07(b) ©iasrc^T«fc 5«c» 
w 5 o \mwmm 6 7 . iSHm^gw 3 

0 0^±»3ttS„ CtUCcfcD. SH3&»3SWt3 0 0 3&J 
^#*rtg|53 7 0©$HB3 7 0 a^ S^WiBff^©^ 
l«**l/T»ieiT*CiKJCca. 
[009 0] cn(Ccfc ») . j^jK#K^P7 a . 70 a* 
«**\ UiW©±TB©tf>*«:fiI»T«ft3n 
-SCi(C^ca„ .fcoT. gfe^tt*&g|57a, 70 3*6 
•»«*a«w©±TWE(c#t^ t,tS«W(Cfff b r 

[0091] com&tmvmt, ®&zti&mm/<D 

-?tcffifc) B. -©#*rtg)53 7 0©£4ffi3 7 OatStf 
Ifei^n, C ©MM 3 7 0 a {C»t>Sr 2 ©SP?gffi 24b 

tcmfrti. m2 <mwn 2 8b* nmm f u 

[0 0 9 2] i5fe^ffi4i(cff^©B#ra*^jl-r^ 0 
7 (c) &C^TJ:5iC. §U«5 0«, -i5fe^a^«i^ 
0tj:iPhmmm4 0 %«HSPU-C, iaH*F«3gW3 0 0 

zmr.'mz&.w (lw) tcT»i/{fl«s#T. 

+ icmm2titcmMwzmmm\Hmi3 o o j; <o 

s^wcigiiEic^^sgow^n. s«wji«cfc 

D^tiiL. «HSertaMsf3 0 0©±H3 2 0 aK»»)a 
<- 0 C©^. aH*rtfil5W3 0 0©iMBBK:f»Lr^ 

[0 0 9 3] C©|l*«J&<*6*ttJtE3 0 afci&o'Cife 
Tb, «rifi©i!fe»«HliM'CW«*f«iaJ3 7 0©»li3 



(11) 

IS 

7 0a-c*w±*6n»ritBJR3tis***iiai««:. m 
2 <Dwm.m 2 4b cc**»ti v * 2 <mmn 2 8 b 

[0 094] iaffl^rt^t 3 0 0 3&s*-HSS{fl« ( L 

h) <DVtm>~c, ^frfe&tc-mmmtcim&m&imz 

ftfcSL W»»5 0 «. lib, 72b* 

mi&b-cffimm*fe7-?Zo *-*-6. 6 4 

*i*aHate$#*fci&©wffle#*#*.s. eftfc<fc 
0, »«w©isWK^jniisn, *©*ffi©auR*3"#jfrfr 10 
^cj^r^i^ftSo cut, fastxewtrbn 

So 

[0 09 5] JBLb ±K»«KJ:n«, c©»*®ffl 
KKtt. JSffllSll^t*©^i»s&»K«ifKfc3ftSo 
S6«c. 3KR£^#*MKBiR3ft£ -e©J^ 

f^K©IIlJK£LT»B3ftS. ioT, tffcttiaJKJB© 
«fci&i£gUSc < i *>. flWSfe«fi6r±a©SI 1 ©H* 

[o 09 6] <m3mmm>msu. ^momsmm 20 
&s 0 s«&ras§g«. »iiat«ii3i«©aiis 

[009 7] T&ftfj, »fNW*«H*rtaJ«3 0©S£ 
S*©**IS5feU*:lr>»^v Xfy^t v9 1 0C^'5-a 
«**«Lt:* JB^aR5 l©H^0tt^»fP^-f 9^© 

[0 0 9 8 ] HStc^tJ:^ *?\ Wfe^Av+tt 
(Xf7 7'S2) . fit, «H3(SF»i»tt3 0 3W<!r©«fc 

s&fMsca^stfc, ^-ws&a <lh) icmmz 
*&3fts Uf?^s3) o >Xic. mm^-z-QZM 

S 4 ) . IMcMH'W:? 1 1 b , 7 2bWlt3f 

c©wB-t?B?5e^i«*i«aT*i*e*©«a&. 

if-6©EH63Wff±3n«Has*3MR7-rS {xrvzf 40 
S6)„ f©m> »f»«y5-«R*Kia*»J:l>. 
[009 9] a±. c©HJiW«: «tn«, # s -sk* 

©T\ «K»f^3Q:tt«*«S{c*6^r*C436i^**. 
[0100] <J»4£ateW>ta9«. IH4|gjfeWc^S 

m^W£l5J«©#W5«:Wl/-C«. H«W*#-^L8i 
BJ*#BS-rS„ 04HS60!l©C©i£g«, IH2ldklWtt 

2.rt,>&. so 
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[0101] jutfttca. mw$mm*4: oo». si 2 
^sjMwarroaiBiKrtaswa 0 0 tiai«©«jifc*«*.. 

3?>{C, «MWt2 l©ftW»)6»*2 2b©i>HaK:«te 

gP4 4 0 3&s^js$nr^ri^„ ccMsctot, js 

BSilF«*4 0 0fcW9a<l^t^H*l*jaW4 0 0 
©JISHKiB-aTifcTU ^BI|5|JR3tiS^**s^n 
S*2©SRUEfi2 4 b £ttStc££wa»t2 1 ©**««: 

[0102] fiLb ±IB»ifeWcJ;ft«, C©K«^S 

k, ^*waw©tt^K«3n&#B*©iaiR*sfcftL 

[0103] &*>\ *«WtS. i^U/cSHSSMfcJ;^ 

jgntcms $ n -5 1> ©-?«& < . axr<D j: 5 (eft©*** 

[0104] ( 1 ) ±iB©**W«:*n,>r wx » ^> ^ 
©»$£S«wsc#ti&oTB^©Ma£S«w*fe-r 
[0105] ( 2 ) ±^©nsfe0jsr». wmsnsmm 

W6 0 iXf>^3 £©|B]|gig8J|©/e:#>iC*--£-- 
BEcPM6 8 }C«fc or»RW*l«*0*:tt«K*jl,>TB v 

64©^^ ©-*BR» 6 ft & < X *> i I > . 
[0106] < 3 ) ±®©HJ6^fiS-CB, SB* 

rtaMt*#HHE»sfts0i**w r ft:3&j ? mmmftmtz 
@5S u r *j i>T x t* > x utltcfllfiS u r J; 
if*. ii>a< <tfec»-rft*>— *wiw*iit6"c*fttf. sh 

[0 10 7] (4) J3»©*JWK*"C«v ^2© 

gpM«*iBg u r «H*rta*f © j«iia*«fc» u 

[0108] (5)3 6(c, ±a©H!fe^r«, mm 

[0109] -£©«&. ^ff^OloHfClBig^ft/cS^ 

So 

[0110] 
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[0ffi©fffi#fcg&H;§] io 

[an ^miXDm i igtratcffi^s&wa&KoiWJtB 

[02] a=Kto®$ia©SH*rtaiJW©^0-c*^. 
[03 ] hi nf©^js(c#s^g©*>jn*©»^^-r 

[04] m\mmmfc&z&w.<otoft*WLwrz>tc#> 

^0*fr5t^*S*-i1iflWiHia, (b) temmmmR 

vmw>mm<Dwm*m-?M®imm. <c> 

C^jt»«i®<Dt^*^-r*8E»rBff0^*S. 20 
[05 ] Hi ^J^««c«SJSHf^^©i*fW*«* 

[06] *sm<om 2 njs^ifc^^a«^a^g©if 

^T^»TH0^*So 

[ 0 7 ] Hf 2 HMffl££tcffi«£»©SW&|»iP!-r 4 fc» 

oi^ot, (a) immwm<DW.mzfjk?mmm 

0. ( b ) »gfe^S©«S8^^-r^B)r®0 > ( c ) « 
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[08] $^Of 3 HJfc«K«*ttf^*ftt?§-r 
[09] *»W©H4SISfe^(C^S*«mailH©«tli£ 

[0io] fie*»a©»flR*^-ri8aKiBia-r*s. 

[f?#©l&9§] 

w mm 

HW Iff— 

hw2 mEM^am 

1 Xb'^f ^ 



3 
4 
6 
9 

1 0 

2 1 *WSH* 

24 a SlOSfSfl 

24b m2(owmm 

30, 300. 400 mmmftmt 

3 0 a, 3 0 0 a ±ffi 

si. 310 mump^ 

4 0 

5 0 

5 1 

6 0 
6 4 
6 7 
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